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[f8*Wl ] Utt-r-r 3? * ^Btl^fflt&BiSlfr 

t, tuf5*-^*» c ^' r:/a " y ^ !Sl;::7 ' r ~ ;VK# 
or#9i 2 1 »*35 i f5«<DB#?g^<tssic * ^> j 

*<t*-:&H»a*ft:*«fc*<' v ^ ^-KWHtettoT 
•7D y ? SC7^-^ F<lttSft«7 l/-2vWSf 

B®a^<t;iiBc bmi 

[«*353] -g^*5?*>l'B**»WrSIBfc* 

-7 ^ _ ;V kwolt ^9 v^vy y v a 9 *7 u- 
uwre*'* ytv^'J > y*fra frS^o * *« lc 

t _ Klf«ttSoT7n «y ^ftlc? FSMfcSfcli 
7y y^#St%Mt5ct^®itt5«^iBe 
[18*354] ■*l3BiOHIW««t fct,T 

■y > y*ff a 5 7 U- iJMfcT?7' -y ^ V 

y y y y*tf* 5 fr%7n y *«K5fflRU 7 4 -to F 

#(4$fcii7 u-u*<firc:r * 7*tv^ y yy*fra 5 
:£J5 2 EtoiWW**' 

*5 1 iB^B^^fl^So 

*««*ff a ? *»7 u-2JiMftT«i*««%fia^fr* 
^^«Kfjsu tt*a«*fTa$«i**«^«* 

Ho 

[t8*JS7] -«7*-f^*7VH«*W^fl:-r*l»Kx 



M*8I8] !8*357GtE©B<§t^ftgB£*-? T 

jHifca^fc-rsMtf**^®^ *-KittB^«eo 

BiM©*^©**^*****^^®^ *- 

^@B^<o^a©W^^^®^ <D ® |gfiac0 ^*^ <0 
St. |8l2t-F1i«H:Se-pT»@B*oB«ffi<0«t^ 

T^ktfcB^w^^^*^-^^ v?)\<mm* 

a^ibf SIKfc. Rk:a^ft«»«>H2lB*©B*«0 

KflMBte«t>T^a -y 
-;V F#ttSrcli7 AJUffiTfiir^BBMSOBSMI 

OHSHt%*9ffr*B«««9fl:#a***"«" * c k 
fcttHfc -T SW*35 2 i5e©B#«^ft;«a= 

o w ->V FJWtTlr 3 fr7 b- 2>mftT?fr 5 

a^aiB^oBaMBo^**** 4 

^Lfc5|^»^f!:^oT*@B^<DB^ffi ; ?r^^^ 

B*«w<fc*a t fcsfflrr s c t ««« t -r « 18*35 

1 SigfDBiStf^tS®. 

[n*si 1 2 ] «*35 1 1 e*oH««F9ftStiite * 

^Tf^ffcLTtBSift^ffc^fr&^ffiT^ f#^B» 



(3) 



MTl 0-2 2 9 5 6 4 



©BBBoafcttJetoraE*?' 0 F1f?8K 
«9T^J?>W=7-f-* K*tt* ft » ^ ^- ***** 

a^at, «iB«*»#itoe#ate*^faffibft* 

-B«©**»#**"*"-«" 5? -' S^l/BBfcT'o y V 

jvz jva»©K»<fc*BS* 7^-^ F*flre s ft a 7 



-,T«Wfl:bftWMWftfli*» , 69 f ^5?*>i/*9-« 
«a*^-f s?#;v*9-B«oaisyo -y *<o*- FW 

«cfl5UT7-f->l' F*ttSft«7 WWWfirCfrft "5 
T5S:S«2Sei£©B««^{b8Bo 

y j KJUffi-pff ft -5 7 U-UMfcTfrft 5 fr*7 
ny*«c«SU FflWKB*"*"**- F«B* 
St. tOIH^- FIWBtefle-af-TV ~7*;b#7-Bi«t<0 
=MK7o y d'OW^ftJQS^^-f — ^ F*tt*ft«*7 U 
-i»*ttTfTft5:rffl7^3>*>l'B«IWft:*«fc» 15 

Sft •? r w -7 * ?-B»ra*fc*« t **«-r a t 
i 6 ] m*a i s e«oB«wfc«ifc * 

®|3 *tf!9ie*9-B«!«D*«»«*^-^^ ^ 

IE*- FWWctto T 7 * K*ttS ft 1*7 b-A# 
tirt-ftft-?^ 5?#;V*5-B«a^fl:*ai %*«•<" 
£ <r t "T £ H^SS 2 E«©B«a^^Bo 

[I«*JS1 7] rrffi-r-f 5;^;l/B» : S:a»BBft , 5* 
BSSSftS 2#7t;7n -y ?K#fJU 7n y ?£|£f?H§{fc 



*frft^B»«F^t*ttfc*''^ IWBTB^^^B 
«« 7 - >v F**WWW«Ii t *■ tME_Bx -7 
^;l/B«*7l^-AmfiET?g^{b-r?.XSi:. fsreftfi 
3©IS**7 4 -A> F#(ate<fct;7 U-2»*ttT?8F«fl: 

bftW9B©***"p^ay^«te*i3feL, ft^itmm 
im&m i 8 ] m&a 1 7 mmcoffi»tt f %itfi&^ <t 

oT WffcbftBaW^M**^*^-' *7*;l/B» 
,0 te**fc-r*B««9fl:*8K* 3 ''^ t-FIWRfcfc 
o T 7o -y -< — >U F#ffi£ ft «7 U- Ai£ffiT- 

«9ft«MH*ffa5ia**fli"r*c;t*i»«fr*B 

im&^l 93 3vea-*©IBB«M*"P*5x IS* 

m 1 & n*« 1 8 <D'>ft < 1 1. 1 o*Bwr * 7d ^* 

[^B^O|¥!fflftSiW] 
[000 13 

[«&3©«-r*K«#sH *«Bi*» ^ y^n'Wi* 
Easnfte»«#tewr* t><o-e$>&o 

[0 00 2] 

;vb m^mt/mmtr zxmommwfe t ltitu- 
[00033 Sft. 7*-f ^**B»«*»lk/«9fl:'*" 



?nTI/^?>(ISO/IEC JTC/SC29/WC1 1 N1469 November 19 
96) o 

[0 00 43 CO^I*> ^«1f^lCioT^2tlft 

**ftB«fco^TO#t«««i5*tf6««*®W# 
{fc/a^ik^^ft ? c i: -p TW%fi©S&*WftH«W 
«rfift^Sft^T-ft<. JBttflMBfctieoTBBO'frJaEft 
E ti^E Kff ft 5 k ^ ^ Wft*** * » 
40 [0 0 0 53 

BOT*l«U*91:**lim ±iBlc^bftMPEG4<D 
WKfWtt 1 7 U-AW 2 0©7 W FtiuT 

A*B»K»br«»*ofttWft/«9ft:*fr^ ^ 

fc#T?£ft<A> 

[0 0 0 63 Sft. H.262-eti»Sil^*3«fcy : feS<l^ 
50 «**r=««»«>W*<b*»i:LTtt^ V9-V7y 



(4) 
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[0 0 0 7] c©ttftB<§??F^{t:SM/Bii! 
ic, ?£#1«$8B«K-^T fe 7"d -y ^«ic7 -;V F# 

ft^frfc 5 <i £ * § SI 1 f So 
[0 0 0 8] 

A* i: U, 1tnEH»*«ftB*;fr & 23fec 
:7n -y * lc#*J L7o y *«c«HS{fc*ff ft 9 B{£KF*i 

F1f fBlc^T :/o -y H#ffi*fctt7 U 

[0 0 0 9] ±CB»«F^tSHIfc*-»'^*iWfl: 
Lfca«fRF^{tfli^j!r6 1 7 l^-Atf 2 o©7 W F 
ica^rm^tifc^ sir u-xS5i%^oz:ffl7--r s> 

X7D -y ^glC7-f-;V F*fiSfcl±7 V~A*fitT*a 

^{fcw&fr ft a tfrzmmtz&o^*- 

[00 10] cnicfc 1 ?. v~nvtmn7 J-frV&ft. 
[0 0 1 1 ] 

-•ffi-r W S^;VB«'&«&Bi&fr nfc^a -y * 

lc#WL:7"o -y ^«fcW9fl:«:fTft ^ ffifWWfldBEHfc 

[0 0 12] H#*2fcE*©3S8«* B«W*ft:flM 

6 rtsf-f s? * ;nB«te*^ft;-«- ?> B«a»fc»» ic 

[0 0 13] BS*K3fcC«©5HSttx -tf-fy"?)l' 



30 



[0014] hmhm iceKoswiii. nB-r-f^*^ 

[0 0 15] H*Si5tefB<805SW»*% —V?**?** 

^w^-rscfcicioT, ??H§{t3b3s<Disa±tf Bft& £ 

[0 0 16] W#W6teBKOSS8tt% — B^-fS 7 *'!' 
B»«wr*»»^ 7*- * F#tt«*ilt7 u- 

2J|lffi»**lMl**- K1«lfci"3T7^D'>efcflf 

[0017] «*a7tec*o«Ha^ -ttx-r^^^ 
H«*«F«ftrr*»tes BgBBfcBfgffitf^ffc-rsB 

0(,->t*n*»a*OAV-»* 5r7o -y ^«lc* J5£ LTfrft 5 
[0 0 1 8] ffi:fc^8lc3E«<D5S¥!tt. aSLT^SB 

mt-?z>mm<D®m<Dnm%:7-<—fr f&gl-ztj ft $ a* 

[0 0 19] W#^9lCfBfg©^l±^ -fit7*-f 

saoB^'OB^fiio^^^e'^^^ ^-©5S*» 

ffi««OlW*7 f K#ttt7Wi»ffiC^fft 
^J»^OS.^73 =&7n y ^«5»C!WJ£ UTfr ? C k fc * -p 

[0020] «#^i o^cl2^©^^*^ aSB^©B 

JUttTfR FiWBte*t»Trci -y 

[002 1] ffi#3Hl 1 teE*©»M«x «SB^<0B 
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-7^ Kf ttt7 WLf ftO^f Wa^ft'^ 
[0 0 2 2] M*g(l 2KC«05BW«- ^SHSiKDil 

[0 0 2 3] B#3U 3»ce«©5SW**» -ffi-r-^* 

[00 2 4] l 4 fcC«©5£Wttx 11»W9<t« 

ff ft ^ >y * ©3*-? * 5> * MB« 

ft < jE L < «*§{bT- * 3 i: ^ ■? ftm f * o 
[0 0 2 5] H#3H 5fcG*©58»»** rffl-yV^* 

mtwvmwfftfr*— for* s^MHWoflrafttfas 

tic); 0. ^if^ 3>*;HiflM>*- KflHWcovTW 
giJft?9Hi*fli^S&g#ft < ^{taW^l^-b^it^T* 

[0 0 2 6] IICPKl 6CE«0»B«*> WM39fb« 

lift©*- F1f$BfcO^T#S'Jft*3*§fcE^*£ £ft< 

[00 2 7] ISJfcJS 1 7 fcEt80SEW«x -ffi^-f 
;l/B«%«8«iRfr 2 ^tc^o y * fc#»J 

U ^D-yd7Slc??^{k%^ft5Si^?5^{k7aSl-S3^ 



Slit, fi^ttT^jVB**:?^^*^"^* 
[00 2 8] 1 8 KiE^C^t^ 1 7 12 

frS-«f^5?*/VH»K:tt*fl^SB»*^b#»»= 
Is-l^MtiLT-m^kimttft ft 

JM&ea^iki&sfc*- Fit^K^oT^a >y*«£«# 

[0 0 2 9] 13*31 1 9fc«B©WII!tt, *^<0H# 
•7 ftT^S 3 V If a. — ^ ©lE^J&te^fE^ l> 

[0030] kt> ^mon^Bt&K-o^r, 01 

7b->£>0 3 1 £ffll^T!$iBJ!"3~So 
CmM<D^m 1 ) B 1 «** #f£IU3©#iJ£©^ 1 te&tf 

1 2ttHi73fl»*«»*.*«©*-*«* 13 lit- KM 

mj2iifftmmmmmt&nit?z>&mit : &&. 1 6« 

7 l/-i,$ffi7???tft:t 57 WA»§ft#a 1 7.14 
-7 ^ _ ;V K#ttT«Wfb-r * 7 -f F«F9fl:¥S, 6 

i aii|gfil^{k-rs^bS«:7^-;VF*ttT«ffi-r 

^m-rzmmm^m^^ 6 4 urnm* ntcmttiim 
*vm-r&**v. 6 5imm^rircmttimt^mz 

«i* w^fb-r e 7 a7 ^ -;v mmxo 

, M»ffllcS-^<^#{billl!<i^b7^-A#ttT<DS» 

is-umtiLir®*- Fflwiftwje-r**- kw«#«* 

[003 1]*ft, 04 (a) 14. 8x8llfr» 

BjiSiaf TtcKHtfbfcf&^o -y I7±l?!l7a <y ^<DWT^ 
fcM-r*W9ft»#Oil*. fe#»H*«4TT?tW^[b 
^T^n -y ^feKT^D -y ^o«*5Ute«-r* 
DDigf$5. ilO??^(bW^^a-y^Oii^l (x, 
„ y) te*^Ty#im©ffl*tt»17W-^Fte*U 



[0032] &.±<o & b icmnts ntcmmmmtmm\c 

7a -y ZftWZWZ- <fc oT«SC©il^ ftfc 2 

&7c7n * tifc— W v 7 ^ ;M»«4, 0 4 

(a) tefl^bfc:ra*$'«teArtH*flrai 4itL 

it)j»R-rS. #S(t#©l 3 14, *-K«$81 4 9i 
ttmtm&fS^ 1 4 2 fc^Sffclc £ t) Vf-y FX b U— A 

[0 0 3 3] enters. K)il#<DS&*lCJSCT7^- 

^9{fcab*©&^#«ww"* =• tie* oisrera^fl: 

#js£©fa±#0tl3 & ©T*$> £ o 
[00 34] W^{t*SteB«ffi* , «<t'«"*<M 20 

mm*. 04 (a) icm^tc^y^mcKtim^m 
m 4 i thxy^-^ymmm^m^me 1 

[0035] 7-f-;vK^kffll*iiffS 6 1 T * t:3u A 
^snfcm^fcOt,>Tl-Ttc?3J§{fc;8r#©£@iB3tAfr 

^-wic^t-rsis^ofits^isic^^-^FrtT'^m 30 

Ls ;1/ F^ftfitlB 1 4 5tttfflAt5. 

-£0 4 (a) (D«*m4H^B^7-r-^F^k{fiCBi* 

5 e cniis 7^-;VKftt<0l|^l±> l^VBSfc 

[0 0 3 6] 7U-^fttt«^ai#S6 2T'l4, Aft 

Tk^ftKiliiStSrX^vl-. £l»©H^i:gfc5Big 
ttlcg{fcirsiii?t©teP*7i'-2>rtT'&aiU 7L '~ 

AgflSffcSl 4 6 i UTtli^-rSc ffc:b*.0 4 (a) 
[0 0 3 7] mttiLW^m^&S 3t?l4, -TTHc^ft 

4 (a) <omvit, ?X'icRmt : mfr<Dwm(»*pT'wm 

5c «oTB«Dl:H*AOxB«O««i0T*«*»6 
-7 ^ _ ; v K^ll^{t(SHBl4ffi^B fc* t> . ZTcWmt £ 
a*AOxfiE«0«»±lT?***»6x Big F #71"- A 
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[0 0 3 8] g»tt»fS6 5f«, «{t(M*ffl^a 

ftfc»fcffilt J: 04 (a) ©wt 

(frfiBOffcH B ©i^f 0 #7 -f -A- FMSHI 1 4 7 t L 
BMftH F 3 #7 W-2»2$Ht 1 4 8 t LT ffi 

[0 0 3 9] W*fk*S6 6T-14. trrWfS6 5T 

»*©AV»*-K*«JEU ^-F1f$8l 4 9tL,T£U 
«fxfgl 2TH4. S&— F1IHH1 4 9lC^o 

9fl:B»«^©v»irn*(»*^L«F«ft:iiflMl9i 4 2 

7 frftOt- FflHB 1 4 9 £3Jg*.^g 1 2 TjBJRSft 
fcEF^fcM&fl^ 1 4 2££S{t:U fcTyFXHJ— A 

[00 4 0] ±fEK <fc t> stm Lfc#*MW>»J*fc *n 
tf. ^V^l^-X«jt^fifO-'(iix-i'v 7 ^;Hi#^^L' 

7»C*oT7^ny*«te!MJ£L««*.*Ci:fc* 

[004 1 ] 2 ) 0 2 14. *%W©*SS© 

?B»2fc*»*H«**fl*«©7'ny*HT*S. n 

a'fl^lco V^T 14H US*i$:tt LBMBSWT * . 
[0 0 4 2] |^1EIC*5V>T. 1 1 itm^<Dmtl9c^WW 
ttWm7L^®L*. 1 514^-y FXhU-A«^l 4%j£ 
*«fl;»c* 0*- F1t^ 1 4 9 fcEF^{fcii&«^ l 4 2 

7 ^ K#{4T*-'flil^ ; &a^kt- 5 7 w -;v F_ffi 
Si««^#S7 3l4HSIfi([©^fbffiH*^7U-i»#tt 

t* - mm^m^tt s 7 Amiii««^?©> i 

5 1 14M»#<1^. 1 5 2 &4®SlHiI©£{tttH> 1 5 3 
I4«^fb« nfc-ffi-r-C -7 ^;VH«<1^ I5 4li®^ 

[0043] ix±©<t^^«fi2^tifcil^a^k^Hfc 

14. f^hXh'J -i,fS^ 1 4 ^jS?^fi{k^ i!»t-K 

o urn 1 4 9 tnmtm&m*§ 1 4 2 »ft 
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u 5 1 zmti-rz* 
[0044] mmm^m^me 3r-«. -tT-ic&mt 

5o 04 (b) m^Lfc«^{b«^D-V^Tl±Sg 

^Atli«C£Ox^<DMo*^ : ?iB 1 J^tficHiSi* B ^ 10 
*Et, ■*EfcPII«Hi:JII««*6fi«* te * fl: ' r *' r 

'ns. 

[0045] gftmm^mi i 

{t{4fi(D5Rl^#*?>ia^tt^<t;ttM l 5 2^rtli^-r5c f 
ttfe^XSMttf- 1 04 (a) fc0"J^bfc^D 

* -ettffl* D immBLMtiM'Z* f > 0 5 fc b 

fc:/o -y * T'liillgH ^a^ffi^ftttB fcft 5. 
[0 0 4 6] 1 lTtt* *-K1MBl 4 9fc 2 o 

" «-a r a*«SEfl:ttii 152*7^-* \ t -@mm&^ 

[0 0 4 7] 7^-^K-«H»*^flS*a7 2T*li. 

B*afcR|UHiil«iteIBeu rttf^^/Hll*** 
4§{tU 04 (c) teiSLfcaraffcH****- h«© 
(^7^ — K 1 > 7 W -;V K 2 ©JHlc;fc±©BSSfr 

[0 0 4 8] 7WA-«iS««^<t#e7 3T-li> 7 

u- £*@BiSitoB t H*«*fl:tt«©H© 

[0 0 4 9] Wm^m 2W, *-K1WBl 4 9 IC 

[0 0 5 0] JJSKJ: 9KWUfc**«IO»»fc*t>- 
tf, W b-^l^-lT-r 5» AMOS* 

^iCflLT. *-KflHll 4 9Ktf«J§*-#&l K 1 
[00 51] ft*, a|6gdlO«»-ei*ffl*ftO«»*# 

ffiffl LT t «—©*&**» * C tf-C* 5. 



[005 2] 04. 05, H6-C«8X8B*0 

[0 0 5 3] (#B»<0*»3) H3»i. *WWO*«0 

©$ji&2 fcpg-©#«4s*tfflW"<' v c , *ra c *** 

[0 0 5 4] HHWb^T. 7 6 tiKRttOKfl?*" 

«*&-ttw»**sT*-a»»**fc^fc 77a 

^ 57 ^-;V K/7 l/-i.M^f^m 1 5 7 litg*§ 

[0055] w±©*^ic*rit«nfcl»*«ft:««fc 

o^t. «Tic*«iW»KBHr«. a*^sfk#ai 5 

«, tT -v b X h U 1 4 *'M&M<tK * d K 

nm 1 4 g tw^ftB**^ 1 4 2 £#irr s. awft 

#87 o-ca, «HM:B»ffll9i 4 2«fct)M^fiti 5 1 

, [005 6] ^(kttS^PJ^S 6 3 r T-tC«^{fc 

So 7 1 THi. Stfffii 5 1 t*W&(t 

am 1 5 4 ©fp^^is^fii^mtts 1 5 2 *w*-r 

*[°o 0 5 7] -ffiii»«^^t#S7 6fli, «^<t^^ 
©•BWRkWHHbffiBl 5 2©P^©a^©iii^ffl^ 

,o [00 5 8] IT'li. *-Ki««l 49^ 

7b-i,M^?S7 7lcA*b. 3r-F«f8l 4 9 

ixM^m#S7 7^rX+-y^'-r5o 
[0 0 5 9]7^-* F/7 l/-AM^^?S 7 7 T* 
{±, 07 (a) lc^Lfc2-p<0"7>f-^K*^^^ 
Jilcft ■ 5 t^57 -f-/V ffll^D -y VSlcM 
^^?»ci:lcJ;-pT, 07 (b) lc^-r20<D7-r- 

[0 0 6 0] 2T*li. t-K1S#Bl 4 9 

lC«foT7-f-^K/7U-AM^©^®7 7<Dt±5*J 

*§{ta«!fi** 1 5 3^w*-r^o 

[0 0 6 1 ] ±CK* DKBaLfc**ifcO«*^*^ 

if. u-X^it^^o-ffi^^ ->*^ ;va®©B^ 
so ^-KflWRl 4 9te«e-aT7-f-^F«Bft*»67U-i. 



(8) 
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f « C «k -a T IE L < -flf* * )\>W&*Witt 

[00623 ^mmtoBmr-umti^m^m. 

LT <E> Bl— * C £ tfT * 5 o 
[0 0 6 3] Sfe. 07 (a) . 07 (b) T-li. 8 x 
8 mm<V 7*n -y ? L-fc tffflt © m X n ffiSifr 

$ 7° -v » v>t BH»te*JW * c t * s . 10 

[00 64] (fH8&©»« 4 ) 081*. #5SW©!SS£© 
BHcfci^T. 0 1 te^TSEifcWBM 1 *3<fctf0 2 

y v^T£ 7 w F 9*> y^>y^m 3 2 «_« 
[0 0 6 5] j^o* 5 

?c 2#7c7o -y ^Ic^fiJ^n^-M-r^ S?i«)H»«> 
7n -y ^«»«:X*B»*^ 1 3 0 t LT*- F*l*#« 

3 4*3£o*gjg*.#ai ncA^j^n^o 

[0066]*- KWJE#S3 4 T'li, 

-F1WR1 1 1 fcLTm73T5o ^-fvH©ffiH*JBv 
^Ot- K#"J5£©0iJT'l4, 7 A ->V F*to**tf 7 W 

lcLfcfc©T*&6o 010 (a) fc^-r^o-y 

^^ft^tSf^ 01 1 teaVT*?^ 
t . R g7^y^!fiKt5i^01 1 (a) KttsU 7 

(b) icjjvrtfs 5F-Sii*fc«" i" -e7#r*>v>t. 
fc*e:fc#W&. &*5> 01 iofi®»^ 01 0 

(a) VS^f^L-TV^c 
[0 06 7] 1 1 T'ti, KltfB 111^ 

^TA*7"D7?iiffl 1 0*7-f-*H^V 

2^At;-r2>o 



[0 0 6 8] 7^-;VK^V1?-V^V#©3 1 TH4. 
A73 ? nfc 7c -y * B#^7 -< K«te * * 
ijy^U 7-fHH7>)yty7"'r^»l 1 2t 
LTffi73-r^<, 0fl*tf> 010 (a) \C7F,?Kt)W&fi 

1/2 zxzvmm*" 1" ©& 

T*" 1" t-r**" 0" tt%M^t5feOT\ 7 
^-;VK#'t4T'^«J'V-9-yy , J V^T3i:01 0 (c) 
CfcSlCfc*. 7W^ytV7";V¥a3im 
A73^tifc^a -y ?fifit*7 WidKM)**^^ 
^yv^U 7W^^V7"'J>^i»l 1 3 
tLTffiTJ-f mtfs 010 (a) iz^-rXJim® 
{I^£l/2i:f Sif-grli, 2x2©Ii?:" l" OS 

t" i" o" ^-rsfrSrifcrrst© - ^ 7 

V- i*ffiT?7ytV7*'J V^t5 10 1 0 (b) © 
[0 0 6 9] 1 2 14. *- F1t« 11 lfcffi 

,t7^-*F^vtyyr/»i i 2£fci±7 

l/-W7^v7'JV?if81 1 3 tO^-ftit^WR 
L??^{k#S3 3lcA73-r2. 0 W*fc#«3 3T*«. A 
^nft-ffi^o-y^H&fc^ffcb. ISWftSMMW 

1 1 4^tH73-rSo ^Sfk^Sl 314, *-F1«Bl 1 

i tnmt^ms 3fr£><Dtt^itw®mm 1 4%^« 
[0070] iefciUttnBi'fc*** 0 **^** 1 

T t _ K!fijS#® 3 4 U: * -a T 7 — ;V KftTO^f 

[0 0 7 1] 2(i:^!Si©mfilTl4m735fe«§^#® 
1 1 tA777t^g^Sl 2^rfflV>T^S*\ 

[007 2] 5 ) 0 9 li, 

jgSl5lcfe^3il#«^k^S©7a-y^0T*fcSc |b) 

ojg»2**tfH i i t^r«wo*tt4 tm-(o^m 

BBt6t>T, 3 6 liiB^^^^^^-tty 0 * 

7'-y7-y>y;l'#©, 3 8t4~ffi7'D-yi'BtS ; S:7U- 
A#©T*7 -y 7-9" V7" y^t57WA7 -y 7^ V7" 

[0 0 7 3] JK±©*5te*#«nfcW**9{fc*llfc 

11IS1 1 1 i:RF^<tH#«^l 1 4\zftm-?Z>° Wit 
^■S3 6t±, a#??Ft{b#^l 1 4frt>7uv?m#* 
50 «9<fcb, -fit7D-y^m^fl:Bi#(i^l 1 6^rtB^-r 



(9) 
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[0074] wm^m i i «, *- fw* i i i lets 

[0 0 7 5] yf-frYTVTWtfrttS 7TS, 

70 -y * s«t£ 7 7 v y v y b_ 

ffl^a -y ^«^ftB«*ffl*i"*. 
[ 0 0 7 6 ] 7 U- y 7^>:7>#S 3 8 T*14, 7 

[0 0 7 7] iflgS-^Sl 2T14, -=&— K1MS1 1 1 K 
fto T7 ^ KT * 7*1* VTVV^S 3 7 ©ttSTJ * fctt 

[0 0 7 8] ±IHlC* OSlWUfe*^®^^** 1 - 
fr*ofc««fbB»«^fc»UT, *-F1*SJl 1 1, 

[0 0 7 9] ft*, *jw©S»TttH.*$fc«»*.*« 
1 1 i:A7J7C«»*.^»l 2*|l^*#, 

Si 1 £7cl41ZJg*.¥-Sl 2©^fn*>-*o***ffi 
[0080] OdtOfell 6 ) 0 1 2 14, 

hsic^t, a nc^-r*flfi©J^fis 1 , 0 2»ojvr* 

•y >H»Wfct**<!ft*«> 4 7 l47"o >y *jSf|! 

t7»y*y^5/ y r * 7 » tit- vtvi^s, 4 s « 

7" a -y * Bft« 7 w -/U HUBS* £7 W AtftiilcM^ 
»*. 57 w F/7 U-iW^fS^St. 

[0081] tt±©*3fc*«snfcH»ffc9fb*Hfc 

O^T, aTte*0«ff*WW*- iS*£«{b^Sl 5 

14, f-yhxh 'j-am 1 4 *a»^mft»c j: t) f 
DMRi 1 1 tvmnmmmm 1 4fc$Mrrs. awft 40 

twftu -ffl^a y ?&mmmfm 1 2 e *m*-r 

[0 0 8 2] 7-y7tv7;l'?a4 7ti, 7n7^«f 
ffciiftfl^l 2 607y7*'9->"7'^ ! S:?T*"5o 

[0 0 8 3]^Of^gl Hi, t-FflNRl 1 1#7 
j -IV F*~ F3&^bTV**&7 -y T^^^nfc 
H«*7<<— /VF/7U— AM^&S.^ S 4 8ic/\ti 
L, ^-FflHHl 1 l^U-^-H^UT^S 
^I»%7-f-^K/7U-Al^?S4 8^7* so 



•y7t5. 

[ 0 0 8 4 ] 7 *+V"7 U-AM^^^S 4 8T' 
14, 07 (a) tC^bfc20C»7^-;VF^=&^am-r 
58titlcft oT^57 -f K*»/o » 
IcJ^gSASCklCfc^T, 07 (b) lC^L/c2O<0 

[008 5] ®W?L^m 1 2 14, KflHB 
■3T7^-;l/bV7U-^mfS4 8©ffl*Sft 
147W-;1'F/7U— i»M^Si^.#S4 8S:X^y7*L 

Bfilit-91 2 8*11173^-50 

[0086] ±C«c * 0 HWi Lfc***.©»IM= * ti 

«]@A^S1 1, ff^-^Sl 2fc4tf7^-^hV7 
U-At'<Mfa4 s^flH/^il £lc<fc-=>TIEL< > 
* WX«i&&J*or:ffl7^ ->*^;HB«*«#<b-rs d 
ktf-e^So 

[0087] 7 ) 01 3 14, #W5!©3*BW 

©J&&7 fcfe»5iffl«??F^bS1loya.y^0-e&5. 
|i]0lc*^T, 0 1 fcjSTSHtoJB* 1 iB-o^S* 

[0 0 8 8] |p]01C33^T, 5 ltt7-f-^K/7l/- 

S, 5 2 14-ffix-f s^i/HfcfcW^fttf 
S, 5 3 147 -;v KJHtt-ctteWfllftff 57>f-;v F 

W£*ii«¥S, 5 4ltyU-L>mtiL-VW)2t$&*tr ; ?7 
U-A»**i«#S, 5 6»*9ft«tlfti»*8»T 
5 7l4W^{b®#<l^e.-'W7 r ^^^' 1/ ® 

»*ta^fl:-r**^t^a» 5 8 Frntt-c-fa 

€4t^ff^7i'--'VFt!)€it^S, 5 9147WA 

[0089] w±©<t ^ te«i«snfcii«i«F*<t«ai»c 

ft^7D-y£#g<J3=St'::<i;oT, ^SStoffi^e.^fiK^ 
tifc 2 ^TtT-a -y ^7 1 »S"J^ n^^ffi^-r ^ * 
14, 7D'y»«KA73jS«Hi^l 3 1 fcUT*-FWfi 
?S5 1 Stf??^{b^S5 2lcA7J^n5»c 
[0 0 9 0] 7-<-^FBb#Jt^S5 8T*14, ATjHi 
#(1^1 3 l*J*tf#J«H«Hi*l 3 6fr67-f-*K 

a73-r5o 7u-i»i*«s#S5 9Ti4, A73ii®<i 

#13 1 Stf#5S@0<i# 1 3 6fr£7U-<MSSi©£ 
*»*«3t*ffV\ 7l/-iB^HH 3 9*te7j 

[ 0 0 9 1 ] 0 1 5 Jc»*J(BefflfflO«Sffl*^l'WT 
tC^-TSo ^*'J5 6fre>C#.«M 1 3 6T-S. 

s#si®7D7^2 i ort*, KtiM&mm 3 1 T' 
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^.y^V^fTV— #-&&Lfc&m7D-^ 2 1 2% 

&arr3t><0T-, mmf^-y^z i 2i:A±iiii#^D>y 
^2 1 StvmmmT'&ZW)^? r-^2 1 1 5r*«> 

#iii7a >y 5 2 1 0 fl^JH^X^-VVL 
TA^Mlfi^a-y? 2 1 3 0^Iii©i^^fffl^» 

sassier ^-&a^©^^-#A€^ttM^ai 

[0 0 9 2] 7^-;VFiS#*i{R^a5 3T*14, 

mmm 3&^i.xsy^-)^Ym^^Y)v\ 3 8^ 
1 3 4^m*-r5o 7Wii*it*»5 4ta, # 

8Sii»4I4§l 3 6fe*t>*7 WAtt*"** 1 3 9fr 

L^sjwfe^ i 3 5 *mti-?z>o 

[0 0 9 3]*- K*J5e*»5 1 T*14, -7^- ;V K*W 
»MM» 1 3 4 £7 Wi?«ii<l^ 1 3 5 %it« 

u ^-Ktffgl 3 3fcLTtttfrr*. ^8*^©! 2 
(a) T?14, *-F«*U 3 3\Cft-?X7J-A'\ t ¥m 

m&mm i 3 4 w2>*«iie««9 i3 5©t> 

[0 0 9 4] nmt¥-&5 2TH4, -?»lB»fe^<fctf 
^ ^KflUg! 3 3. «H9flSWM»l 3 2i3*0-» 

4%a^-rs<, 

[0 0 9 5] a»<t#«5 7m w^ft:li««^ * 
F1t?8 1 3 3 fcffl^T-4*r* 3? 

S c ^*'J5 614, **fl:H»«% 1 3 7 *«#U # 
BBB»fl»l 3 6*HJ*r*. 1 2 (b) T' 

14, t-FflWIl 3 Sfc^T?^-*^*^^ 

1 3 8S7c{±7i^-^ifi«^^i~^i 3 9©v>-rn*^ 

[0096] ±®C <fc 0 BWi Lfc#*B«©#ttfc * n 
'PIS. < *5»**«#&*3WW * c * £<fcoT?3^{b 

j!MS(oia±*a« , r * c t are* *. 

[0097] («SO«tt8) H 1 4 (4, *5»H©*1« 
[HlElcrfe^T, 0 1 te»-r*WO»aR 1.82 fczpT* 



[0 0 9 8] tt±oi*e*W2nftM«*ft*« fc 



IWftaMHI^l 3 2 43iTj»)*^^ 4 0©=&fl 

ztiztvftmvxmti-rzo 1 3 6 

14, 1 1 Cb) K*D*-K1WB1 3 3 left 

,T7-f -;V Ktt*M«*» 5 3* fcl47 U-2*»)**i 

1 4 014, 1 1 (a) (ciOt-FHWl 3 

3fcft^T7^->VFS&ffffi«^@5 3*fcl47l^-A 
g)*ffl«¥-©5 4©v^-fn^l;:A^J^tx2>c 

10 [0 0 9 9] 7-f~;V Ftt*««*« 5 3 14, 

(Hfl 3 6Rtf»*^F^fli*l 4 0«fflW7-f- 
;l/ F4* fc»**«*fT«/\ ^ -f F^SIWMM 1 3 

4^a^-r2»o 7WAi«a«fi5 4ii, &mwm 

mm 3 6Rtftt*"<* WVflWl 4 0W7U- 
5^rW*-r^c 

[0100] 1 2 T-14, Flfffi 1 3 3 ic 

ftoT^-f-'VF^SOiHBtfl*! 1 3 4 *fcl47V~^ 
WWHJWl 3 5©V>-ftl^*^L, a»fl^»5 7 

20 ^Ktrr &mt^m 5 7 t«, fuss 133* 

itf ^H^«*B^W*fl:lHM» 1 3 2 %«*§ 
S 0 5 614, flHtftHiiMWl 3 7 5&««fb#^ 

B«<1**1 3 6^rm?j-r5, 
[0101] ±E»c*»3»WU?fc*«StO»lll8fc:*n 

3 3RZSm^W^-^i 1 (a) , 1 1 (b) , 12% 

30 r-f i/^;HtmW5c ttfftS. 

[0 10 2] *43, #*5fc<DJg<!rCl4, m^5t^s^.^ 
gl i (a) , 11 (b) i:A7a7C«S^-?©l 
K^5i(i, •SmS-fMai 1 Ca) , 11 (b) *7cl4 

$bm^#3c£*re*£o 

[0 10 3] 9) HI 

|Hll21i:*3V>T, 0 1 Kmtmm<omm l 33<tl>*0 2 tc^r, 

40 #49«rWLBffla*«Wr*. 

[0 10 4] PIElC*3V^T, 8 1 l4*-7-a4JRM^^ 

sa^^a - y ^fttew^-r**- f^j^s, s 2 a a 

^-^a^^jg^^^-^F^fflT^ftrs*^- 
H«i7^-;l/F??H§{b^©, 8 3l4*7-ya<y^ii# 
w-i,#{4T'??F^{b-r2.*7-ii^ U-A»§ft 
^a. 8 4 ttnffl^a -y ^®#%7 K*ffiTW* 
fb-T -C F?9^{b#a, 8 5 14-fityD 

so ??^{b#a^^i"o 
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[0105] w±© a ? imntz nrzmmmmmu: 
Ta«oH**» &*u*« nfc 2 ^s^n >y * ic^sj? n 

a 9 _7ny*WH 6 1 fcLT*-K««#«8 1 *3 

[0 10 6] *-F«*¥«8 1 ^ XtlZntc*?- 
7vytmm 6 1 

fh»t»U *- FflWB 163t bTa*tS„ 10 
- [0 1 0 7] 1 1 (a) ti. *-H1«Bl 6 

3lC^oT*7-7D-y^H#l 6 1 l£i3-7-m&7 -< 

c c ) *- Fin* i e 3 »c«^>t*- mm 1 6 3 
- [o i 0 8] * *7-m®.y *-}\> mmt^m «2t 

1 6 l*7U-id«fiO**SW^Hl*"*"*» 

2 (a) T*t±. t-FHWRl 6 3«oT*7- 

ii«fi^§l 6 4 tLTtUft-f 3» 
[0 10 9] «Jg*.#ai 1 (b) ti, *-K1Wil 6 
3KtSoT0^l;:^2nT^V^ci -y ^^S"J#S»C * 
oTttROlSWS***^ 2 ^ 0 -y^c#«<J2 3. 
fife— fit^n <y 1 6 2 •(I? W -;V FW^fc# 

S8 4 *fc»4Zl«7 U-A«Wft¥»8 5 OVvftlirtC 

[0 110] -«B«7-f-^F«F^ft:^a8 4». - 
fii^n-y^iS^il 6 4*7-f-*H«lc«F«fl:bffl* , r 
5. -fiiSi®^ 8 5 tt, riifl7 a -y y 

jgftl 6 247 WiJao*S»*tlBAT6. 

[0 111] «J**.^S1 2 (b) *-F1t#8l 6 

^fl^fflHMWM 1 6 5i:LTai73-r?>o £»{b#a 1 
»<I9 1 6 5 *£»t U t: -y F X h 'J 1 4 

[01 12] ±IHt <fc D Lft*SttHO«»te «fcn 

mt*'tio Ctlc&L rif^ v/'^MIHt!©^- Fit 
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So 

[o 1 1 3] a*. tB*$fc©««*. 

#©1 l (a), 11 (b) *5£tH 1 (c) kATDTt 
0«]tf*.^»l 2 (a) . 12 (b) *B^T^8ft 
1 1 *fcttU3e*.^«l 2 01^*1*-*© 

[0 114] (fH8i©J&aSl 0) B17B, *58W©* 
ggOJ^flS 1 0 K»«IW*ftlfflo^ D * * 0T *5 

2 *5<fc B 1 6 fca*T*BW©*» 9 i: H- 
BEHCET, 8 8l*1WflS*9-mWl*l 

6 4 ft»&«rafc©*- Fits i e 3 MWftrs*- f 
a^flsfuje^a- 8 9 &ra^{b:&-7-B#<i^ 16 4*^ 

e, 7 ^ _ ;V FWA7-7D -y * ®»fc«^tf * * 
9-H«7^-^K*9ft:^ 9 0ttW9fc*9-B 

**«4§fl:-r**"7-iB»7Wi*«*fl:#a, 9i« 

a -y tmmit:VLW**—tfiB*'7 * ~ )V 
©,9 2 liflWik^BBBB^ 1 6 5 fr57V-i»*tt 

ffc^a**"*". 

[0115] tt±©£$»c*jssnfca*tt*flat«te 

OVT, WTK*©»^*»WS^*. f^KtfSl 5 
tt, kf-y h^h'J-Aff 1 4*D«F^fb*^— 
Vl 6 4 * J:tfW^ftn«iB«*« 1 6 5 W 
73-TSo t-K**MSW«*«8 8«*- ««{fc*^-« 

ft jtj^-B^©*- F1t« 1 63*m*Ht?%° 
[0 1 1 6] *W*#« 1.1 (a) tt, *-H1Mll 6 
3tS!oT^{bA7-B«<i^l 6 4%*-7-®#7 
^— ;l/K«#{b#S8 9fftB*7-Ii7WAS^ 

[0 117] *9Hfi*7-f->VKtt^t*©8 9tt. 
W<9ft:*9-1B»«91 6 4iP67<f-*Hmirt« 
-^a-y^S^a^fb-rS. *7-lt7W-itf 
•fb#S9 0 «, W«{t*9-IWMI* 16 4*»67U- 
2*>$a£<£> S * * 7 — -y ^ jl#S:tS%{bf & . 
[0 118] gjg*.3Mai 2 (a) tt, *- K1MB1 6 
3 lca-3T*9-B«7 -f-^ F«F^fl:#a 8 9 ©Hi 73 

s fctt * 9-a«7 u-i»w«ft#a 9 o emuwf 

tlfr*3BRU «^{b^nfc*v-^a-y^H^l 6 8 

tLTai73-r?>o 

[0 119] ^#^-#ai 1 (b) THi, *7-ii© 
^_ Fif ^ ! 6 3 teftoTjrfiMWfcWWt* 165* 
-«H»7-f-^Fa^fl:#a9 1 Sftli-«i»7l/ 

-i^m^fb^ag 2oi/^-rn*HcA7j-r'5o 

[0 12 0] r«B»7-f— *F«*ft** 9 1 T ' li - 
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9 2tti, ?5^{trffiii#fB^ 1 6 5*67U-i»JBB 

[0121] mm^m 2 (to ^-fiwki 
6 3 iz'&ir-&m»y << - * Fareft^a 9 1 ©m* 

frfciUKU m^it^nfc-ffl^D-y^Si^il 69tL 
[0122] Jfcfifc * DWBB Lfc#»MW>JE»fc 11 

c F1»^£J8^£££fc< IE 

[0 12 3] fc*5. *3tBWO«»-ei±m735feW»**a 
11 (a) , 11 (b) hLXll7i8im?L^m 2 
(a) > 12 Cb) *ffl^T^4tf, ff^Sl 1 * 
feting*.*© l 2<DV v f*l*> > — SO**ttitTtH 

[oi 24] (*sw©9&» 1 1 ) 0 1 s i±s *jm<on 
k j*-r*«w>«a 2 1 h-©#s* *tffl»teovT « 

5£#©s 9 4 li-ffi^o -y ^HHSs*? -Y -A- HJHttTfiF 

mt-rz>-mm®7 * fiw^ 9 5 «— itr 

a -y zm&*y \s-l±*&X'fts%l£-$-Z>-Wm&7 \y- 
uftm\&wt, 9 6 \$*=7--?v -v ?w®*y i" f 

7 ti ^ ^ _ -7- D , y ^ ^ z> jwrc^fbt- 5 a 

[0 12 5] tt±©*5K*«Snfcli««W<t«lfc 
lc * ^TWStoWWfei*?^ Z'knzrxj -y *lc# 

sasn, -ffi^a * *ib« 1 6 2 ^ LT *- f«£#* 

9 3*^t^Sl 1 (a) 
[0 12 6] *-FWE*«9 38, A*iSftfc_tt:/ 

sovvrna^weu *-Fffi*i 7 otbTtBTj-r 

[o 1 2 7] mm^m 1 u) a. t-Fiii 7 
oc^tr{i7o7 7i*i 6 2*-mwmyj-fr 

5<ovvfftfrfcA7D-r5. 1 1 <c) «, * 
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- FfitfS 1 7 0 ictfco T*- F1tf8*-«®«7 -f - * 
4 ©l^f ti*HcA77"f"5o 

[0 12 8] -«B«7-<-^HW9fl^a9 4TH±. 
S-f*-KflWRl 7 0««HSfl:U ^Ic-fit^n-y^H 

W«fbU Xtltt7D^»l 6 2%71^-i-«3i 

[0 12 9] 1 2 (a) T*l±, 1 

7 0lCtSoTZHia^7i'-^K^{k^©9 4©tB77 

u «F9ftrttii«ffl»i 7 1 tbrajTi-rSo 

#©1 1 (b) lis *-F«*l 7 OtettoTBftesp: 

tlfc 2 ^tc7o <y * nft* >y 

*BH»1 6l5*7-7-f-;H*??flt#S9 6Sfttt 
■)3=,--y V—LMmK&Wt.S 7 OV>-ftxftHC A73"f 
[0 13 0] *9-«»7-f-*F«HM:*«9 6«4. 
^-^o-y ^H#l 6 l*"?-*— ;VF«U:«Wftba 
73-r5o *5-Wi7U-i*HM:*«9 7», 

yw?m®i 6 i ^7Wi»^^ftta* 

■T5. 1 2 (b) tt, t-FWBl 7 0tc«£ 

*7-M7^t»ft*S9 7 CDtH77^S«bW^ 
{fc*v-iB#^i 7 2i:bTtB7J-rs e ^fi(t^©l 

3 lis nmtzmmmmm 1 1 i:^^<k*-7-ii^# 

, [0131] ±Efc**)WWLfc**tt©#»te** 
^•fb^ff ^ cttcj: •3*^-^-1' S>*MHM>*- F1f 

So 

[0 1 3 2] **5, *3ttSO«»Ttta77ifeW«*^a 
11 (a) s 11 (b) *5<fctM 1 (c) fcATjTdZJg 
2 (a) s 12 (b) tlV^T^Stf. 
o 1 tfcli^3§x.^mi 20^fhfr-*0»*« 

[0 13 3] 1 2) @1 9 **s 

5 D j§iElc33V^Ts 0 1 ic^f^SS©^ 1 s 0 21^ 
•T*SS<0^tt2s 01 6lc^'f^6 ! Si £ O^SS9fe<fcrJ : 0 1 

9 8 ttlWfl^ttiWWB**^*- F1t« 1 7 o z'&m 
so [0134] tt±©* 5 lc«fig s? nfciS®a^(bS«ls: 



(13) 
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17 1 fcft*Ht*7-iHS!<I*§l ? 2*»*btt*t 
1 7 1 fre>ft^{fc:HfiiI&{I^£ — ffiiiiS!©*- F1WIB 

■MB®©*- Hit$s 1 7 o ***{b-r ». 

[0 1 3 5] 9m*-#8l 1 (a) 14. *-K*«l 7 

otef*^TW*fl^«B»fl«i 7 

- 9 2 ©V'f tl*»fcA^Ji" 5. 

[0 1 3 63 -fitB«7-f-^Ka^t*a 9 W 

[0 1 3 73 1 2 (a) 14. KflrtHl 7 

" tfiTJf So 

[0138] ww^m i (b) t*i4. -mwmo* 

7 oic^cT?g#{t;*v-iB^fi#^ 7 2% 

[0 13 9] A5-Bi7-f-;VK*9ft#a8 9T? 

14. ?g#(k*7-ii««^ i 7 2^e>7>f-;vHW 

Sf(t?g9 0t'ti, £F^<b*-5-ia«ft^l 7 2fr£ 

[0H0]ff^gl2 (b) T-14. *-F«*l 
7 otet*r>T*5-H»7*->VF**fl:#«8 9<Dtil 

tlfr*»?U «^tsnfc*9-^oyfiB«l 6 8 
tLTfflTJf So 

[0141] ±ete*9BtraLfc**fls©JB»fc** 
-mm. rfflSi^ it*- Ha%*K^9 st-s 

tick 9. *9-B»©*-H1***EV'SCfc*<IE 

11 (a) x 11 Cb) k*737cW»*.*&l 2 
(a) . 12 (b) fcE^T^Stf. ^§^.#©1 1* 
fcli«)gx#gl ZO^f*!**— 73©2*$r^f8LT&R 

[0 14 3] (Mm^m\ 3) B2 0 8*«MO«t 
©&<Hl 3K:*tt*B«Wfl«W©7'nv*B'C* 



[0 14 4] HElcfcl^T 1 8 7li7-<— ^F#fflt?a 

gHB©«^*©B«tt©#*#M*« v <*7 -* _;V 

FB*B#*«B#S. l 8 8C47l^-/»»ttT»B« 

asoHHiHJitoBitoott*^*"^*? ^-k 8 * 
{i^sii^©. i 8 9 i4S3aBS£B©#*frW&tejsu 

**»*«9<b*SB*«W*ft^»> 19 187-f- 

i 9 2i4tIiStffi£«*H-&* ; &l> ; &^"3"o 

[0 14 5] |^OJ;5lci««ftfti«WW» fc 

& -y *#«*sk * oT«soi*fr fi- 
fe 2 «76^ a -y * lc#f J 2 tifc-ttx >* * >MB« 1 8 
014. Sf^eu l 9 2tcA7jSnSI&i6#«#2* 1 - 

So 

[0 14 6] 7-f-*FWMt»*fHE*BH 8 7*5.5; 



20 



aiMaMtaar*. @22^i23ti8x8ii 

9fl:S*©BlR* a**". 7 * ~ jV KB»B#*«B.#a 

1 8 02 2lC^Ufcja^(4MB. Cs DOBB 
ffi3£ra^{fc^BSiA©J3aBBBi:LTfcB:*rrS. * 
It. 7WAlMf»«ltS¥ai 8 8 7(4, B23K 

so jfsLfciisSttfcBB. C DOffl«tt*W«ft«*iB*A 

[0 14 73 »«M«!fi#«l 8 9T't4. 7^-;l/F 

S#S1 8 8Ti*£LfcHfflB«tt©## : Rtt*5 . 
^{b^BS^HSfl^Si^^fcfcrrSo ' r * :b 
(B, C, D) Oft, »)T?*ofc«*. 0 

2 4 0«*»*«*9W«fk«*BBA*l t ETa5*«* 
140. 7 5. fiT-£5$MH4 0. 2 5it5tOT*$ 

So 

40 [0148] HiRtt1?*ftaMB 1 9 0 T'tt, 5I^»^^ 
^#©1 8 9ti5T»SLfta#»*fcS^Tl* 
ffl^^'#J??F#{tb, IWflSB^B******. »*W 

«*ICJ5CT to. 1) ©EMtetfffll'T^*, W^B 
B*ttK»*U BBttteW&tifcK 

©T-feSo cct% [0. 1) k^2 SB ^ t *^ 0J - X±1 
*SS©EBS*7^»4ffi«T*feS<l i^tTtPS. 
[0 14 9] 03 OlcWIHWOtfcftBftwLfiB-r 
so So 1 8 9-e*»6nfcWBB«OB 
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->v#;v^js= i 1 1 o o • • • • * 

1" t*5^5t^i:" 0" fcfcSf8£«t*«. 02 4 
°- 95£0. 0 5T'fe5. i3 0C 

[0 15 0] 
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0. 95 


1 


1 


i 


1 


0. 95 


D.903 
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0.B57 
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0.654 
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[0151] 2m^<oimmmic-o^xit. is 
a© a i <oig«ic*fUT. ¥£<mmc&^rm®*ft 

©T'A 1 1 ©«*#W?S*i*. f5«^il*©S 

©ft^fc-f 2>&©T*;&3o 
[0 15 2] *-FW***l 9 1 T'l±. 

1 8 5 tLT&tlt&o 

[0 15 3] WWz-^m 1 2 T'li. K1WB 1 8 5 
8 5* *t«SF%flSH«fll9 1 8 6 *^3<tL, 

[0154] ±^\c^^mmvrc^mm<ommcxn 



£ d: -3 T ttmt$)&<0 fy±*Ml&? 3 C i: 5 o 
[0 15 5]**. *MM>**T?I*B2 2, 2 3tftt 

So 

10 [0 15 6] Sfc, 02 2. 2 3. 2 4TS*W{fc*fft 
[0 15 7] (*WO«»l 4) 02 1 l±> *5S93©* 

NO«li 4ic:fctt3iO««^bSS^n-y*0T'fc 

So raaicfei/^T. 0 1 i,c^tmm<omf& 1.02 

2 . 33<fct;0 2 0 fc3*-r*w©»» 1 3 1 

[0 15 8] P10lC*3V^T 1 9 4 l«|*#*)j©t&trC« 

[0159] sjL±<oar>\cmm^ftm»^<tmm^ 

tt. e-ybXh 'J -i»fflW 1 4 frE.*:- KIMi 1 8 5 t 

1 1 HUM 1 8 5 KftoT^'J 1 9 2 rtfc 

7 FWlHI5WWnE*« 1 8 7 *fcl*7WAH 
JMKHWI**« 1 8 8 KATJf So 
50 [ 0 1 6 0 ] y 4 FBHKWIHffB 1 8 7 T* 

C. DOiBiR«[**^<ta*B*AO«aH««4:^f 

(tmiS^A©^2©S3aiimfflt LTii^te 
IB, C. D©il^ffi^tB^Jt"5o 

[o i 6 i ] mm^m 1 2 t*«. Ftwu 1 8 5 ic 

[0 16 2] 5t*»*«je*Sl 8 9T8, 7W-^K 

^{t^li«©il*1tt^^^' : ' e:S: ^' r50 

•5. (B, C D) ^ (II, S, «)T*feo^c«^. 0 
mtO. 7 5. eT**Z>BI*li0. 2 5i:*2>o 

so [0163] mmmm.mt^m 9 4t«, st*^*^ 
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mznw&wzn'b'&^th, &mtm®m*z \ 93 
y 1 9 2fcA*«ti«»«ns. jMHWoMft^ 

[0 16 4] ±CK*?)KMLft**«iO*»te**T- 

a«fl:«ftlMI5O«iflH*(0ii*fit 
«MMPtt»te«UT8{«-r*IW^ *-H««l 8 5*3 
' <fcrj^]gA#Si 1 x 1 2^rffiv->5Ci:fcioT, -f V 

[0 1 6 53 **, *m&tDm&T-imt>9&}®*-^® 
-1 1 iA*7c«e*.^ai 2*m^r^zt>\ 
ai i*7ttt«e**ai 2o^fn*-*o**«s 

' [0 1 6 63 ■2 3Tftt8X8B*©^ 

[0 16 7] 2 SK, ^2 2, 02 3. H24Ttt*F* 

tf:;b*2 £K:£< (D®^*ffl^5C t PINT'S 2>c 
[0 16 8] (*#f©r#l!l 5) 0 2 5 8\ *«WO* 

So mstc*3i/>T0 nc35vr^ss©j&a& k 01 3^ 
•riat©«»* £0-020 Ka-vraasojB* 1 3tm- 

[0 16 9] |H]aK:*5</>T. 5 ltt7-f-*H/7U- 

a 5 2B-if -f f^i'i**''«tt*^ft? 

fgL 5 3 «7 ^ F#ttT*»*ffi« J Sr?T 5 7 W F 
5 4li7^-2^<rC*&#«{a**~r?7 

5 * * y * 5 7 li W«fl:B««9*r' P>-ffl-r f 5? * 

mzmmfrzm^t*^ 5 8ii7^-^K»&t*i 
*«s*fr s 9 «7 
fttfftf^^R^v-AafiS^ 2 0i« 

Jfi^SSa-r 57-fHV FMHt»*WE*«. 2 0 2 li 

W2»MH«MMME¥«» 2 0 ° t * fi!, * 
*f 8!lB««^. 2 0 3 li??F^ftii««^*^o 

[0170] a±o*dt«««nfcffl»w^{kaBfc 



oV>T. aTte*©iWMtfBWH"*« Si's S^tctt€ 

tt, 7d -y ^«lcAtiil®fi^ 1 3 l tLT7«f-*K 
5 8S<t(f7Wi*?^S5 91CA 

[0171] 7*- ■;PF»**J£*S5 ST'li. A±»Si 
®fH*§ 1 3 1 *3*tf#8aW*** 13 6fr67-f-^F 
,o «fctt*«t*ffV\ 7-f->H*»*'<*l'>H 3 8* 
tb73-r^c 7U-i.ifi€«3£^S5 97J«. ATJil^d 
*f 1 3 1 #SH»MW 1 3 6 ^e,7U-AitO 
* *K»*Jt3£*ff''*- y^—^^^^> vi 3 9*tti 

[0 17 2] 7-f-^Fi6Sr»«*a5 3T*li. #JSBi 
«tfl9l 3 643<fetf7W-^FW)€^F^l 3 8*1 

1 3 4*Hi^-r2>o 7l^ii*««*S5 4Tflis # 
!SM<1*1 3 S&&XS7ls-LM%^ WW 3 9*>> 
20 &7WA«IO$Sii*»^*^* hl>7,/ " 

ik^MMrii? i 3 5 *W73-r So 

[0 17 3] t-KfJ€#S5n!tt, 
B««^ 13 4*7 U-L*WWMre 1 3 5 SritlS 

U *-FflBBl 3 3tbTtB2rr&= 
[0 17 4] H*ffi8»<fc#& 1 9 4T-14, *-F1t* 
1 8 5te*oT3HR«nfc»*W« : MfflHMi92 0 o 

2 o i -ea^ffi^tt^^aSb, 
{t^ti/^y 20 4icA7j^n^^ns. -ws^.#a 

12 (c) li. 7-f-*Ktt*«e*»5 8ft»6©»* 
^*F;M 38*fttt7l^Utt«eS59fr60 
t&S^WM 3 9 OH* WWII 3 3 left 

[0 17 5] *lc N «*»*K»r3l^r»tB««<l:f * 

fiF^{bffiaKow>T»aB-r*. 2 (a) t 

,o l±. FW« 1 3 3lC«9T7-f-/l'K*WWWl* 

1 3 4*fctt7U-A^jMB««*i 3 5 ov«-jr*i*»* 

[0 17 6] 

rj7 b-Aa^ffl^P*#a 2 0 2T * li ^ a*^**«^ 
£U*(omm<omm<Dwmm*ffi&T2>o 027*3*0* 

so 7 (a) *3ckO-02 8 (a) l*«*»«»«*tlfcro 
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•y*, 02 7 (b) *5<fcl>*02 8 (b) ttW^ft**^" 

a >y * ^r^fo 
[0 17 7] 7*->l/FWHI»*WHE#*2 0 1 T- 
l±, ff«fldMMtfB2 7 (b) fc*«tl6B*AT? 

{4Slc^SE2 7 (a) OH^B 33*157 W-;VK#fit 

HiRAOHaiiilHi©^****^ LTffi^-TSc 

[0 1 7 83 7 W2»HJM#*lifHE^®2 0 2Tti. 
W^fldWkBiR^BI 2 8 (b) fc5%«n*li*A-C** i« 
tfSi:, tt*M«*W7n-y*rtT*H*AfcHttM" 
IC&S02 8 (a) ©H«B*J:t;7U-i*ttTy*© 
JI32fii££:fcS C$5 J; If D<DBiRte : Sr??H§{fctt&8'^A 

[0179] s 7^-;H* 

BlMBMifM^SZ 0 1 feilf7U-i»B*tt»«W 
2 0 2 T^LfeHaiifgffiO^^* £F 

*>, (B, C. D)*(i& *> T-fcofc*^, 0 
2 9 teS-4"«*»*** 5 RWfldfflMMSAOMHt* 1 
HT'fcSSl^liO. 7 5. aT'&Sfit^teO. 2 5 fcfc 

So 

[0 18 0] 1B««W<M:^S1 9 OT'H 
[0 18 1] *-K«Jt¥«l 9 1W, 

t5 C tit i o 1 7 -;V U-At- 

[0 18 2] «g*.3M£l 2 (b) T'ti, t-HlWBJ 
8 5 tt^T7-f-^ KJMWWflSHMM*fctt7 u 

- A^ffifr-stftBis^© v-rn^%s*? L^^fts^ 

fg^2 0 3 i:LTW73-r5o 
[0 18 3] f£fifc#©l 3«4» *-F1MRl 3 3. 1 
8 5. V/l/flMSl 4 0**lfl59fl:H»fl»2 

So 

[oi8 4] ±ete*DWMb;fc*»w o ** s,c * tl 
«a«owwoa*»**as b»* *w<fcf * -f s 

BBC, 7 *-;l/K#tt?W*#**^**^ fek71 '' 

KfUS^Sl 9 1 K^^t^a-y^SWK 
L^J§ * * c t <fc o Ttt^fca&^ofl-t**'*'*"* c 
itf-f^So 

[0 18 514^ #*Sfi©«»T?8H 2 7 . 2 
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8 X -^^Lfc^S©mX nlf 

txfcT'D -y * fc-PVT H«l::*flS?" S £ t #T-€ 

So 

[0 18 6] $fc, 02 7. 2 8, 2 9 1» 

fll^SCfc&Rj&rCi&S. 
[0 18 7] (WD^l 6) 0 2 614. 

, HBt*s^T, 0 1 teaVr*B»©*tt K H 2 ^75 
-r*fiS©^SS2. 0 2 0 icw-rtatoJWi 1 3. 02 1 
fcaVrtOlOHHil 4. 43*tfH2 5t^t««0«» 
1 5 tPH-O^afiitWI^K^^IiHCi^Sftt 

BIBB***"*-*. 
[0 18 8] 0 4»«9fl:*tl?fc— *x 

m(b*s 1 5 e -y b x h y -a<i*§ h^-k 

AMI 3 3. 1 8 5, ■Mr** WWW 1 4 0**tfW 

■o *<tiiMHi* 203 *#«LTffl?rr «. ft*** h >v 

41*1 4 0ti. 1 lfc*9*-K*«l 3 3 

fc«£oT7 <f- ;V K»*i«#S5 3 £fcli7 lx— 2*ft 
%1&&&f!&5 4<Dt/ ,, "f , txAHcA7 L 32*l.So 

[0 18 9] 7^-^K»«««#ft5 314, «NRM» 
<M^1 3 6&tfft*** h;Wi^l 4 0^X7^- 
;l/ K«c»**i«*fTV\ 7 -< -JV K* JMUMi* 1 3 

4%tB73-rS. 7WAi*««?S5 4B, #8aB« 

30 5%tli7j-rSo 

[0 19 0] 7^-n/KWStfl«IBS»2 0 1 TJ 
li, 02 7 (b) tc^bfc8x8B^e>*StS^fk 
*f#l7P * *fc*J^TWRA jW»fl3HW»TC*S t 
•TSi:. 02 7 (a) lc{^Lft»#ffi«^8'J7'a-y* 
tc*3t^TSi^Ai:|p|Ufi£W<DH^B. fe*tf7-f-7l/H 
mfiT'jB^ B ©MJ2Iiffe5 B^t C 33 * U D ©B^fii 
%a#{fcM*BlgAOJi2B^«tbTH477U 
7WAiII»*l$?S2 0 2T'ti02 8 (b) lc 
fljjp; bfc 8 X 8 B**^ 6 * SS*t{btt*7*a y * 
TB^A^a^t^BISTfeSfc-rSi:. 02 8 
( a ) fc0»Lfcf&*ra«^aO7*n -y ^IC33V>TB^ A 

2lH|gT'*SB5gC33*lfD<D11^fii*ia^k^B^ 
A <DJH22BSHfi£ LTtB^3"f*So 
[0 19 1] Wmtt®.\ 2T't±, *-K1t«l 8 51C 

sfce^ai 8 9tcA7it-So 

[0 19 2] 5M»»*»S^ai 8 9T'8, 7-f-;VK 
H^ffi»?i5iSS^S2 0 1 tftli7WI«»ffl 
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m 202 bft «aiSiR«©»*«** o - w 

5, (B, C, D) (JR. S. «DT?*ofc«*. 0 

2 9 ta%-r«*»**te * o«wfldWfcB*A*iwe* 

[0 19 3] lltS^ltfSl 9 4fti. 

[0194] ±m\c**)W.wistc*mwM&K&ti 

-X*5t=&^o®i#lc33l,^T t> IE L < 5 c i: # 

.[0 1 9 53 46, a|KS(aiO»IITttffl*5feW»«.*« 
1 1 1 2*JB^T^*#* 

©1 1 2©^fW-W^S 

[0 1 9 6] H2 7, 2 8T'li8X8lI©7P 

[0 19 7]3^ 02 7, 2 8. 2 9T»tt«F«ft« 
S £>lc^< <OS^fflV>S C £ ^RT^T'feSo 

[0198] (sat©*«i 7) woum 

@8&{*<D0dfc LT7D >y \>— =r j 7.>? 

[0199] fcss. cdasowgnsKfevTa, sss« 
cd-rom. a^-r^ya^i-*«HS-e*st, 

[0 2 0 0] 

[fgHJl©^] J-X±©<fc?£, #5S9B<D#)^t 
jJW S c i »e * *> W^ftSb*©******** 1 * 6 n 

So 

[^ i ] l te*stt*B«?^fl3KH 

(D7*o-y^0 

[02] *wuo*as«wB»2fcjB^*««i[*ft*B 

(07*n-y ^0 
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[0 3] *SM8OS0t©Wtt3lc*l*»««il^ftMi 
©:7D-y£0 

[0 4] (a) HRfitOSftttBifttfaS^W*™*^ 

( c ) 7 ->V K*— K«^{t 7n <y * * ■ 
[0 5] 7 U- 2»*— K«fl:©«aHI©*fl:<W Stf 

[0 6] H«*fl2^o » * 

[0 7] (a) yj->V) : mm<07 : '(iS9frm®-7ay 

*=&;jvr0 

[0 8 ] 4 icfeftSMMWItttB 

[0 9] #fHP!OldllO«MI5te*»**«»«%<fc*B 

<O^"a-y^0 
[01 0] 7'>y^ , -9-V7 p, J>'^'<D5aSf?iJ^t-0 
[011] VfflOfflilOffiSn^^t-0 
[012] *^©*at©»»6ic*»*WWWfc* 
B<7):y*o-yi7 0 
[01 3] «IWOjmo»»7lC*»*WWI9fl« 

[014] *^©^©#tt8fc*tt*MMR*fca 
I©7n7*i 
[015] Ifi^JtSoa^H^fH 
[01 6] a(^0«tO»ll9lc*»*WWW{blt 

[017] *«flHO«SS«0»l» 1 0»cfeltSB»a^flS 
30 8B<O:/*o-y?0 

[018] atsSMBO**S«We« 1 1 Ki3»«H»«F9{t 

[01 9] *«BB©*WO»»l 2fc*5»*WM»fl2 

[02 0] *5EWO*«I<0®1» 1 3te*»*BW»«F^fk 
^HcD7O-y^0 

[02 1] #«flB©**«WB» 1 4 lc*»«IM% 

[0 2 2] 7^-;V F*- K«F^{b/*9fl:r n -y * * 
40 gVT0 

[0 2 3 ] 7 FfWfc/flWfcT'n -y * tt* 

f 0 

[024] il^fii(DCt^»^SO— W^fH 
[025] *56M©««iOJt5» 1 5 *H««F*<fc 

SB<O7'ci t yi'0 
[0 2 6] *5H8©«*t©»*l 6Kt5»7*l»Wfc 

gfO7a7^0 

[0 2 7] 7*-;i/F*-Ftte»«*ffl7"n.y**3j: 
so [02 8] 71^A*-Ftt*tt«*W7 , P'y**5*tf 
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[02 93 mmm<Dm&fttt&<D— m^tm 
[0 3 0] mmn^(om^M^mtm 

[03 1] *&W<DnteV&mi 7lc*3^5n>tT3.- 

1 1 

1 2 
1 3 
1 5 
3 4. 

a 

3 2 
3 3. 
3 6s 
3 7 

3 8 

4 7 

4 8. 

5 3 
5 4 
5 6, 
5 8 
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#m<k#a 

51, 6 7. 8 1, 



9 3, 19 1 t-PWfc* 



4 6, 5 7, 7 6 r^n-yi'WIWfft^® 

77 7^-;VH/7V-i»t^^S 
6 4, 1 9 2 

[0 4] [05] 
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5 9 7WA7*D^ilt«S*S 

6 1 7 - >V KB«fKftffi«ttlB#a 

6 2 7WiHIHOEfl:tii«tH¥a 
6 3 BSMBEfciffl^SI*® 

6 5 ftSMfifW#« 

6 6 m^m^it^-m 

70 e»«a«fl:#a 

7 1 mftmaw^m 

7 2, 9 1 -«yny^iB«7-f-^H*9fl:^S 

7 3, 9 2 r|7B?*ll7WW*lf8 

8 2, 9 6 ili^-^D^^^-^M^ 
8 3, 9 7 A5-^n»-y^a«7U-i»«F9fl:#a 
8 4, 9 4 -ffl^O>v^lii«7-f-^m^fl:^S 
8 5, 9 5 rffl7o 9 ^I«7 U- A^ftfS 
8 8, 9 8 t-K«9fl:^a 

8 9 *?-7 , n»>lt7'f-*F««fc?S 

9 0 3!J7-7D * *uS<Si7 U-i»«^k#a 
187, 201 K#ffiHlMt»*IHE#a 
1 8 8, 2 0 2 7 W2J*fiffiSH»MiflBE^» 

i 8 9 

i 9 o irfS?3*f ft#a 
i 9 4 nw&^i&zm 
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(57) A picture encoder which receives, as an input, 
a binary digital picture having an interlace structure 
wherein one frame is constituted of two fields, divides 
the picture into two-dimensional blocks, each of which is 
constitute of a plurality of pixels, and then encodes the 
picture block by block. A picture decoder which receives 
a picture coded signal coded by the picture encoder and 
decodes, block by block, the binary digital picture having 
an interlace structure wherein one frame is constituted 
of two fields. In the picture coder, a coding mode is 



selected for each block from two modes, one at which a 
picture is coded field by field and the other at which a 
picture is coded frame by frame, and according to the 
selected mode, the picture is coded either field by field 
or frame by frame, for one block after another. In the pic- 
ture decoder, the picture is decoded either field by field 
or frame by frame for one block after another based on 
the mode information. 
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Description 

Technical Field 

The present invention relates to image coding 
apparatus and image decoding apparatus for coding 
and decoding digital images, and also relates to record- 
ing media that record computer programs to implement 
these apparatuses by software. 



Background Art 

One of the current standard recommendations on 
method for coding/decoding digital images with an inter- 
laced structure is ITU-TH.262 which is capable of effi- 
ciently coding/decoding TV signals such as NTSC. 

There is another method for coding/decoding digital 
images including not only pixel luminance and chromi- 
nance signal values, but also form information signals 
that indicate the form of an object, which is adopted as 
an evaluation model of the ISO/lEC MPEG4 (ISO/IEC 
ITC/SC29/WG11 N1469 November 1996). 

This method is characterized by the ability not only 
to effectively reduce the amount of codes by cod- 
ing/decoding luminance signal and chrominance signal 
for only significant pixels indicated by the form informa- 
tion, but also to easily synthesize images in accordance 
with the form information. 

However, the MPEG4 evaluation model described 
above does not take into account images which have an 
interlaced structure in which one frame contains 2 
fields, which prevents efficient coding/decoding of input 
images with the interlaced structure. 

In addition, the H.262 takes account of a motion 
compensation method and discrete cosine transforma- 
tion by taking the interlaced structure for luminance and 
chrominance signals into consideration, whereas it uses 
as the method for coding binary images which indicates 
a significant form, special methods such as down-sam- 
pling, up-sampling, and prediction of variation locations 
of pixel values that are not considered by the H.262, 
which prevents the coding/decoding means applicable 
to the interlaced structure used in the H.262 from being 
simply adopted. 

Disclosure of Invention 

The present invention has taken into account such 
circumstances and its objective is to provide an image 
coding apparatus and image decoding apparatus capa- 
ble of improving the coding efficiency when cod- 
ing/decoding input images by adaptively selecting for 
each block whether to code/decode form information 
images in field units or in frame units. 

To achieve the above objective, the present inven- 
tion implements an image coding apparatus that inputs 
a binary digital image with an interlaced structure with 
one frame consisting of 2 fields, divides said image into 



two-dimensional blocks consisting of a plurality of pix- 
els, judges for each block whether to carry out coding 
processing in field units or frame units and carries out 
coding in field units or frame units for each block based 

5 on the result of mode judgment. 

Furthermore, the present invention implements an 
image decoding apparatus that decodes a binary digital 
image with an interlaced structure with one frame con- 
sisting of two fields from the image coding signal coded 

w by the above image coding apparatus for each two- 
dimensional block consisting of a plurality of pixels, in 
field units or frame units in accordance with the mode 
information. 

Thus, by adaptively selecting for each block 
75 whether to perform coding/decoding in field units or 
frame units allows a highly efficient image cod- 
ing/decoding apparatus to be implemented. 

The image coding apparatus of the present inven- 
tion is an image coding apparatus that performs coding 
20 by dividing a binary digital image into blocks consisting 
of a plurality of pixels, judging for each block which pro- 
vides better coding efficiency, coding processing in field 
units or coding processing in frame units. 

On the other hand, the image decoding apparatus 
25 of the present invention is an image decoding apparatus 
that decodes from the image coding signal to a binary 
digital image and switches decoding processing in field 
units or decoding processing in frame units based on 
the mode information for each block. 
30 Furthermore, when coding a binary digital image, 
the present invention judges for each block which pro- 
vides better efficiency; down-sampling in field units or 
down-sampling in frame units. 

When decoding a binary digital image, the image 
35 decoding apparatus of the present invention switches 
for each block down-sampling processing in field units 
or down-sampling processing in frame units based on 
the mode information. 

On the other hand, when coding a binary digital 
40 image, the image coding apparatus of the present 
invention judges for each block which provides better 
efficiency; motion compensation in field units or motion 
compensation in frame units. 

When decoding a binary digital image, the image 
45 decoding apparatus of the present invention switches 
for each block motion compensation in field units or 
motion compensation in frame units based on the mode 
information. 

Furthermore, when coding a binary digital image, 
so the image coding apparatus of the present invention 
judges for each block which provides better efficiency; 
detection of pixel value change points in field units or 
frame units in the image coding apparatus that performs 
coding of the positional relationship between a target 
55 pixel and pixels with variable pixel values. 

Trie image decoding apparatus of the present 
invention is an image decoding apparatus that decodes 
a binary digital image from the positional relationship 
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between a target pixel and pixels with variable pixel val- 
ues and switches for each block whether to calculate 
the location of pixels with variable pixel values in field 
units or frame units based on the mode information. 

The image coding apparatus of the present inven- 
tion is an image coding apparatus that when coding a 
binary digital image, determines probability distribution 
of the pixel value of the target pixel from the pixel value 
distribution status of the peripheral pixels and carries 
out coding of the pixel value of the target pixel according 
to the probability distribution, judging for each block 
which provides better efficiency to determine the proba- 
bility distribution, surveying the distribution of peripheral 
pixel values in field units or frame units. 
The image decoding apparatus of the present invention 
is an image decoding apparatus that determines the 
probability distribution of the pixel value of a target pixel 
from the pixel value distribution of the peripheral pixels 
and carries out decoding of the pixel value of the target 
pixel according to the probability distribution, switching 
for each block the method for surveying the distribution 
status of peripheral pixel values to determine the proba- 
bility distribution in field units or frame units. 
In the image coding apparatus of the present invention 
that determines the probability distribution of the pixel 
value of the target pixel from the distribution status of 
pixel values of predicted motion compensation images 
and carries out coding of the pixel value of the target 
pixel according to the probability distribution, it deter- 
mines for each block which provides better efficiency; 
surveying the distribution of pixel values of the predicted 
motion compensation image in field units or frame units. 
In the image decoding apparatus of the present inven- 
tion that determines the probability distribution of the 
pixel value of the target pixel from the distribution status 
of pixel values of predicted motion compensation 
images and carries out decoding of the pixel value 
according to the probability distribution, it switches for 
each block the method for surveying the distribution of 
pixel values of the predicted motion compensation 
images in field units or frame units. 
When coding binary digital images and multi-level dig- 
ital images for each block, the image coding apparatus 
of the present invention selects whether to perform cod- 
ing processing of binary digital images in field units or 
frame units based on the mode information of the multi- 
level digital images of said block. This eliminates the 
necessity of using special codes for the mode informa- 
tion of binary digital images, making it possible to 
improve the coding efficiency. 

When decoding binary digital images and multi-level 
digital images for each block, the image decoding appa- 
ratus of the present invention judges whether to carry 
out coding processing for binary digital images, in field 
units or in frame units based on the mode information of 
multi-level digital images of said blocks. This eliminates 
the necessity of using special codes for mode informa- 
tion of binary digital images, making it possible to carry 



out correct decoding. 

When coding binary digital images and multi-level dig- 
ital images for each block, the image coding apparatus 
of the present invention judges whether to carry out 

5 coding processing for binary digital images, in field units 
or in frame units and reflects the judged mode informa- 
tion in judgment of the mode information of multi-level 
digital images of said blocks. This eliminates the neces- 
sity of using special codes for the mode information of 

10 multi-level digital images, making it possible to improve 
the coding efficiency. 

When decoding binary digital images and multi-level 
digital images from image coding signals for each block, 
the image decoding apparatus of the present invention 

, 5 reflects the mode information of binary digital images in 
selection of mode information of multi-level digital 
images of said block. This eliminates the necessity of 
using special codes for mode information of multi-level 
digital images, making it possible to carry out correct 

so decoding. 

The image coding apparatus of the present invention 
also provides recording media that can be easily imple- 
mented in an independent computer system by record- 
ing at least one of the inventions described above. 

25 

Brief Description of Drawings 

FIG.1 is a functional block diagram of the image 
coding apparatus in a first embodiment of the 

30 present invention; 

FIG.2 shows change positions and predicted 
change positions of pixel values; 
FIG.3 shows the detection results of change posi- 
tions, predicted change positions and difference 

35 values; 

FIG.4 shows a functional block diagram of the 
image coding apparatus in a second embodiment 
of the present invention; 

FIG.5 shows a functional block diagram of the 
40 image decoding apparatus in a third embodiment of 
the present invention; 

FIG.6 shows change positions and predicted 
change positions of pixel values of field mode 
decoding; 

45 FIG.7 shows a field mode decoding section; 

FIG.8 shows change positions and predicted 
change positions of pixel values of frame mode 
decoding; 

FIG.9 shows a frame mode decoding section; 
so FIG. 10 shows a functional block diagram of the 
image decoding apparatus in a fourth embodiment 
of the present invention; 

FIG.1 1 shows a digital image block with a field 
structure; 

55 FIG. 12 shows a digital image block with a frame 
structure; 

FIG. 13 shows a functional block diagram of the 
image coding apparatus in a fifth embodiment of 
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the present invention; 

FIG.14 shows a coding process in frame mode in 
the fifth embodiment; 

FIG.15 shows a coding process in field mode in the 
fifth embodiment; 

FIG.16 shows a functional block diagram of the 
image decoding apparatus a sixth embodiment of 
the present invention; 

FIG.17 shows a functional block diagram of the 
image decoding apparatus in a seventh embodi- 
ment of the present invention; 
FIG.18 shows a functional block diagram of the 
image decoding apparatus in an eighth embodi- 
ment of the present invention; 
FIG.1 9 shows the predicted image creation process 
in frame mode in the eighth embodiment; 
FIG.20 shows the odd field predicted image crea- 
tion process in field mode in the eighth embodi- 
ment; 

FIG.21 shows the even field predicted image crea- 
tion process in field mode in the eighth embodi- 
ment; 

FIG.22 shows a functional block diagram of the 
image decoding apparatus in a ninth embodiment 
of the present invention; 

FIG.23 shows a functional block diagram of the 
image coding apparatus in a tenth embodiment of 
the present invention; 

FIG.24 shows a functional block diagram of the 
image decoding apparatus in an eleventh embodi- 
ment of the present invention; 
FIG.25 shows a functional block diagram of the 
image coding apparatus in a twelfth embodiment of 
the present invention; 

FIG.26 shows a functional block diagram of the 
image decoding apparatus in a thirteenth embodi- 
ment of the present invention; 
FIG.27 shows a functional block diagram of the 
image coding apparatus in a fourteenth embodi- 
ment of the present invention; 
FIG.28 shows a probability distribution table in the 
fourteenth embodiment; 

FIG.29A and FIG.29B show the coding situation of 
a block of 8x8 pixels. 

FIG.30 shows a functional block diagram of the 
image decoding apparatus in a fifteenth embodi- 
ment of the present invention; 
FIG.31 shows a functional block diagram of the 
image coding apparatus in a sixteenth embodiment 
of the present invention; 

FIG.32 is an extract of the sixteenth embodiment 
FIG.33A and FIG.33B show field mode cod- 
ing/decoding sections; 

FIG.34A and FIG.34B show frame mode cod- 
ing/decoding sections; 

FIG.35 shows an example of pixel value probability 
distribution table. 

FIG.36 shows a functional block diagram of the 
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image coding apparatus in a seventeenth embodi- 
ment of the present invention; 
and 

FIG.37 shows an example of computer recording 
medium in an eighteenth embodiment of the 
present invention. 

Best Mode for Carrying out the Invention 

With reference now to the attached drawings, the 
embodiments of the present invention are explained in 
detail below: 

(First embodiment) 



FIG.1 shows a block diagram of the image coding 
apparatus in a first embodiment of the present inven- 
tion. The image coding apparatus that relates to the first 
embodiment comprises a processing section for coding 
20 field images which consists of field change position 
detection section 101. memory 102. change position 
prediction section 103. difference value calculation sec- 
tion 104 and coding section 105. and another process- 
ing section for coding frame images which consists of 
25 frame change position detection section 106. memory 
107. change position prediction section 108. difference 
value calculation section 109 and coding section 110. 
This image coding apparatus further comprises mode 
judgment section 1 1 1 that judges the coding mode and 
30 switching section 1 1 2 that switches an output signal to a 
signal in judged coding mode. In the explanation below, 
the coding mode for transmitting the coding data coded 
in the field image processing section is called a field 
mode and the coding mode for transmitting the coding 
35 data coded in the frame image processing section is 
called a frame mode. 

Field change position detection section 101 is an 
image processing function that detects change points at 
which pixel values change in field units, while frame 
40 change position detection section 106 is an image 
processing function that detects change points at which 
pixel values change in frame units. 

Change position prediction section 103 predicts 
change points on lines to be predicted from preceding 
45 detected (a plurality of preceding lines) pixel change 
points of a field image, while another change position 
prediction section 1 08 predicts change points on lines to 
be predicted from preceding detected (a plurality of pre- 
ceding lines) pixel change points of a frame image. 
so Memory 102 and memory 107 store preceding 
detected (a plurality of preceding lines) pixel change 
points (coordinate data) for prediction of change posi- 
tions. 

Difference value calculation section 104 has an 
55 operation function that calculates differences between 
actual change position 122 on lines to be predicted 
detected by f ield change position detection section 101 
and predicted position 123 predicted by change position 
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prediction section 103 from a change point a few lines 
ahead thereof. Another difference value calculation sec- 
tion 109 has an operation function that calculates differ- 
ences between actual change position 125 on lines to 
be predicted detected by field change position detection 
section 106 and predicted position 126 predicted by 
change position prediction section 108 from a change 
point a few lines ahead thereof. 

Coding section 105 is a section for coding differ- 
ence value 124 obtained in field mode and coding sec- 
tion 110 is a section for coding difference value 127 
obtained in frame mode. 

Mode judgment section 111 compares the coding 
data output from two coding sections 105 and 110 and 
selects the coding mode with the better coding effi- 
ciency and indicates it to switching section 112 and the 
transmit section which is not illustrated in the figure. 

Switching section 112 switches coding sections 
105 and 110 connected thereto so that the input signal 
on the coding mode side indicated by mode judgment 
1 1 1 be output to the transmit section above. 

The operation of the image coding apparatus con- 
figured as shown above is explained below. Binary dig- 
ital image 121 divided by a block division section that is 
not illustrated in the figure into two-dimensional blocks 
made up of a plurality of pixels is supplied to field 
change position detection section 101 and frame 
change position detection section 106, respectively. 

FIG.2 shows an example of 8x8-pixel block to be 
coded. The top reference pixels in the figure are the pix- 
els already coded which belong to the lowest line of the 
above adjacent section already coded and the left refer- 
ence pixels are the pixels already coded which belong 
to the rightmost line of the left adjacent block already 
coded. In pixel I (x.y) of this block to be coded, a pixel 
whose "y" is an odd number belongs to the first field and 
a pixel whose "y" an even number belongs to the sec- 
ond field. 

Now, suppose that the 8x8-pixel block shown in 
FIG.2 is block 121 to be coded and it is input to field 
change position detection section 101 and frame 
change position detection section 106. 

Fteld change position detection section 101 detects 
pixel value change points on each line of odd fields and 
even fields. Field change position detection section 101 
scans pixels from target pixel A which has already been 
coded in horizontal direction for a signal input, detects 
the position of a pixel which changes to a pixel value dif- 
ferent from the pixel on the left in the same field and out- 
puts it as field change position 122. In the example in 
FIG.2, pixel B is the field change position. 

The pixel value change point of each line in odd and 
even fields of the block to be coded is stored in memory 
102 as change position data. 

Change position prediction section 103 predicts the 
change position of a target pixel from the change posi- 
tion of each line from the line to which the target pixel 
belongs to a plurality of preceding lines and outputs it as 



the predicted change position. For example, if a change 
point on the fourth line of an odd field (corresponds to 
the seventh line of the frame image) is the target pixel, 
the change positions of both the second and third lines 
5 (corresponds to the third and fifth lines of the frame 
image) are on the seventh line, and thus it predicts that 
the target pixel is also on the seventh line. This pre- 
dicted position 123 is output to difference value calcula- 
tion section 104. 

w Difference value calculation section 104 is given 
data 122 at the actual pixel value change point on the 
fourth line of an odd field from field change position 
detection section 101. and thus it calculates a difference 
between the actual change position on the fourth line of 

75 an odd field given from field change position detection 
section 101 and the predicted position on the fourth line 
of an odd field given from change position prediction 
section 103. For example, in the example in FIG.2, since 
the actual change position is 7 and the predicted posi- 

20 tion is 7, difference value = 0 is sent to coding section 
105 as the calculation result. 

Coding section 105 codes difference value = 0 as 
the change position data on the fourth line of an odd 
field using a predetermined Huffman code table. 

25 In an even field, in the same way as in the odd field 
above, a difference between the actual pixel value 
change position and predicted position for each line in 
an even field is calculated and the difference value is 
coded by coding section 105. 

30 Frame change position detection section 101 scans 
pixels in horizontal direction for each line that makes up 
a frame image to detect the position of a pixel which 
changes to a pixel value different from the pixel on the 
left. In the example in FIG.2, the position of a pixel that 

35 . changes from target pixel A to a pixel value different 
from the pixel on the left is detected in the frame and 
output as frame change position 125. In the pixel block 
in FIG.2, pixel C is the frame change position. The 
detected change position is stored in memory 107. 

40 Change position prediction section 1 08 predicts the 
change position of a target pixel from the change posi- 
tion of each line of the line to which the target pixel 
belongs to a plurality of lines ahead thereof, and outputs 
it as the predicted change position. For example, if a 

45 change point on the fifth line of a frame image is the tar- 
get pixel, since the change position on the third and 
fourth lines is decremented to 7 and 6 by one pixel, the 
target pixel on the fifth line is predicted to be the fifth 
pixel which is the change position on the fourth line = 6 

so minus one pixel. This predicted position 1 26 is output to 
difference value calculation section 109. 

Difference value calculation section 1 09 calculates 
a difference between the detected change positron and 
predicted change position. For example, rf a change 

55 point on the sixth line of the frame image is the target 
pixel, the difference between detected frame change 
position C and predicted frame change position F which 
results in -3 is output as frame difference value 127. 
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Coding section 110 codes the difference value cal- 
culated for the frame image using a predetermined Huff- 
man code table. 

FIG.3 shows the detection results of change posi- 
tion 122 in field mode executed for the pixel block in 
FIG.2, predicted position 123 and difference value 124, 
change position 125 in frame mode, and predicted posi- 
tion 126 and difference value 127. 

Infield mode, (0. +6, 0, 0) (0. +6. -1, +2) which are 
respective difference values of an odd field and even 
field are coded. In frame mode, (0. 0, +6. -1 , +2, -3, +4, 
-3) which is a difference value of each line is coded. 

Mode judgment section 111 compares a coding 
image signal obtained in f ield units and a coding image 
signal obtained in frame units, judges the mode with a 
better coding efficiency and outputs the mode with a 
better coding efficiency as mode information 128. 

Switching section 1 12 selects either a coding image 
signal in field units or a coding image signal in frame 
units and outputs it as coding image signal 1 29. 

According to the embodiment described above, 
when coding a binary digital image with an interlaced 
structure based on the position with variable pixel val- 
ues, switching a method that detects and codes the 
change positions of pixel values in field units or a 
method that detects and codes the change positions of 
pixel values in frame units, whichever with a better effi- 
ciency, by mode judgment section 111 for each block 
makes it possible to improve the coding efficiency. 

(Second embodiment) 

FIG.4 shows a functional block of the image coding 
apparatus that relates to a second embodiment. In the 
first embodiment above, the field mode processing sec- 
tion and the frame mode processing section always 
operate on individual blocks, while in the present 
embodiment, correlator 141 judges the coding mode 
beforehand and operates only one processing section. 

In correlator 141, binary digital images with an 
interlaced structure are given in block units. In order to 
detect a correlative value of a field image, correlator 141 
extracts line data of the interlace image at intervals of 
one line to obtain a correlative value between lines and 
stores it as the correlative value of the field image. In 
order to detect a correlative value of a frame image, cor- 
relator 141 obtains a correlative value between lines 
and stores it as the correlative value of the frame image. 
It selects the mode with a higher correlative value and 
outputs it as mode information 128. 

If mode information 128 indicates the field mode, 
first switching section 142 switches the binary digital 
image to field mode processing section 143. If mode 
information 128 indicates the frame mode, it switches 
the binary digital image to frame mode processing sec- 
tion 144. Field mode processing section 143 refers to 
the processing section shown in FIG.1 that performs a 
series of processing from field change position detec- 



tion section 101 to coding section 105. while frame 
mode processing section 144 refers to the processing 
section shown in FIG.1 that performs a series of 
processing from frame change position detection sec- 
5 tion 1 08 to coding section 1 1 0. 

Second switching section 145 switches between 
processing sections 143 and 144 to be connected 
based on mode information 128 and outputs coding 
data 1 29 of the processing section corresponding to the 
10 mode selected. 

This embodiment can not only improve the coding 
efficiency but also improve the processing efficiency 
because it selects the coding mode beforehand and 
operates only one processing section. 
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(Third embodiment) 



FIG.5 shows a block diagram of the image decod- 
ing apparatus in a third embodiment of the present 
20 invention. In FIG.5. the same signals as those in the first 
embodiment shown in FIG.1 are assigned the same 
numbers and their explanations are omitted. 

In this image decoding apparatus, coding image 
signal 129 which is the coded difference value between 
25 the detected change position and predicted change 
position output from the image coding apparatus in the 
first embodiment above is given to decoding section 
151. Furthermore, the image decoding apparatus com- 
prises difference value addition section 152 that adds 
30 the difference value decoded from coding image signal 
129 and the predicted position of said line predicted 
from the change positions of a plurality of the preceding 
already decoded lines. The image decoding apparatus 
further comprises field binary image decoding section 
35 154 and frame binary image decoding section 155 to 
which the output of difference value addition section 152 
is selectively supplied via first switching section 153. 
Field binary image decoding section 154 is the section 
that restores the field image from the output of differ- 
40 ence value addition section 152, while frame binary 
image decoding section 155 is the section that restores 
the frame image from the output of difference value 
addition section 152. 

The signal output from field binary image decoding 
45 section 154 and frame binary image decoding section 
155 is output as restored image signal 159 via second 
switching section 1 56 and at the same time buffered into 
memory 157. Change position prediction section 158 
predicts a change position using the same technique as 
so that used for change position prediction section 108 in 
the first embodiment and outputs it to difference value 
addition section 152. 

The operation of the image decoding apparatus 
configured as shown above is explained below. Decod- 
55 ing section 151 decodes the difference value between 
the position of a pixel whose value is changing and pre- 
dicted position of the changing pixel from coding image 
signal 129 and outputs the decoded difference value. 
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On the other hand, change position prediction sec- 
tion 158 predicts the position where the pixel value on 
said line changes next from the position where the pixel 
values of a plurality of the preceding already decoded 
lines change and outputs the predicted change position. 5 
In the block to be decoded illustrated in FIG.6, pixel B at 
the predicted change position is obtained from differ- 
ence 0 in x coordinates of target pixel A and pixel C 
belonging to the same field as that of pixel A which has 
already been decoded and which changes from a black jo 
pixel to white pixel as the case with pixel A. In the block 
to be decoded illustrated in FIG.8. predicted change 
position pixel F is obtained from target pixel E and pixel 
G which has already been decoded and which changes 
from a black pixel to white pixel as the case with pixel E. 15 

Difference value addition section 152 adds the 
decoded difference value and the predicted change 
position obtained from the decoded image and outputs 
the addition result as the pixel value change position. 
That is, if the difference value is -1 . pixel D in the block 20 
illustrated in FIG.6 is the position of the pixel whose 
value changes, while in the block illustrated in FIG.8 
pixel H is the position of the pixel whose value changes. 

First switching section 153 inputs the pixel value 
change position to either field binary image decoding 2s 
section 154 or frame binary image decoding section 
155 according to mode information 128. 

Field binary image decoding section 154 decodes 
binary digital images by sequentially setting pixels 
between the target pixel position and the position of the 30 
pixel whose value changes to the same pixel value as 
the pixel value on the left and obtains the decoding 
image shown in FIG.6. Applying the same procedure to 
from the top left pixel toward the bottom right pixel in 
field 1 and then field 2 obtains a block decoding image, ss 

Frame binary decoding section 1 55 decodes binary 
digital images by sequentially setting pixels between the 
target pixel and the pixel whose value changes to the 
same pixel value as the pixel value of the pixel on the 
left in a frame structure and obtains the decoding image <o 
shown in FIG.8. Applying the same procedure to from 
the top left pixel toward the bottom right pixel obtains a 
block decoding image. 

Second switching section 156 selects either the 
output of field binary image decoding section 1 54 or the 45 
output of frame binary image decoding section 155 
according to mode information 128 and outputs it as 
binary digital decoding image signal 159. 

According to the present embodiment described 
above, it is possible to correctly decode the coding so 
image signal coded based on the position where the 
pixel values of binary digital images with an interlaced 
structure change, using mode information 128, first 
switching section 153 and second switching section 
156. 55 

The present embodiment uses first switching sec- 
tion 153 at the output destination and second switching 
section 156 at the input source, but H is also possible to 



obtain the same result using only one of first switching 
section 153 or second switching section 156. 

FIG.6, 7, 8 and 9 show 8x8-pixel blocks, but it is 
also possible to apply the same procedure to any m xn- 
pixel blocks. 

(Fourth embodiment) 

FIG. 10 shows a block diagram of the image decod- 
ing apparatus that relates to a fourth embodiment of the 
present invention. In FIG. 10. the same blocks and sig- 
nals as those in the third embodiment shown in FIG.5 
are assigned the same numbers and their explanations 
are omitted. 

In this image decoding apparatus, the change pixel 
position output by difference value addition section 152 
is input to image decoding section 161 and binary 
image decoding section 161 restores the binary image 
from the position where the pixel value changes. The 
restored binary image is input to f ield/frame rearrange- 
ment section 162 via first switching section 153. 
Field/frame rearrangement section 162 operates so that 
a field-structured block image be rearranged to a frame- 
structured block image. The output of this field/frame 
rearrangement section 162 and the output of binary 
image decoding section 161 are selectively output via 
second switching section 156. First switching bock 153 
and second switching bock 156 carry out switching 
based on mode information 128. 
The operation of the image decoding apparatus config- 
ured as shown above is explained below. Decoding sec- 
tion 151 decodes difference values according to coding 
image signal 129. 

Change position prediction section 158 predicts the 
position where the pixel value changes next from the 
position where the pixel values of already decoded 
binary images change and outputs the predicted 
change position. Difference value addition section 152 
obtains a sum of the difference value and predicted 
change position, and outputs the pixel value change 
position. 

Binary image decoding section 161 decodes binary 
images by setting the pixel values of the pixels between 
the decoded target pixel and pixel whose pixel value 
changes to the same pixel value as the pixel on the left. 

If mode information 128 indicates the field mode, 
first switching section 153 inputs images to field/frame 
rearrangement section 162, and rf mode information 
128 indicates the frame mode, it skips field/frame rear- 
rangement section 162. 

Field/frame rearrangement section 162 rearranges 
the field-structured block which has a structure of two 
continuous fields shown in FIG.1 1 for each line, thereby 
rearranging it to a frame structure where pixels belong- 
ing to two fields are placed alternately as shown in 
FIG. 12. 

Second switching section 156 selects either the 
output of field/frame rearrangement section 162 or the 
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signal which skipped field/frame rearrangement section 
162 based on mode information 128 and outputs binary 
digital decoding image signal 159. 

According to the present embodiment described 
above, for coding image signals coded based on the 
position where the pixel values of binary digital images 
with an interlaced structure change, it is possible to cor- 
rectly decode binary digital image signals by rearrang- 
ing binary digital block images after decoding from a 
field structure to frame structure and outputting it based 
on mode information 1 28 or outputting it as it is. 

The present embodiment uses first switching sec- 
tion 153 at the output destination and second switching 
section 156 at the input source, but it is also possible to 
obtain the same result using only one of first switching 
section 153 or second switching section 156. 

FIG.1 1 and 12 show 8x8-pixel blocks, but it is also 
possible to apply the same procedure to any mxn-pixel 
blocks. 

(Fifth embodiment) 



FIG.13 shows a block diagram of the image coding 
apparatus that relates to a fifth embodiment of the 
present invention. This image coding apparatus com- 
prises field down-sampling section 301 that down-sam- 
ples binary digital block images in field units, frame 
down-sampling section 302 that down-samples binary 
digital block images in frame units, and coding section 
303 that codes the down-sampled images. This image 
coding apparatus also comprises mode judgment sec- 
tion 304 that judges the coding mode suited to the input 
block, first switching section 305 that switches field 
down-sampling and frame down-sampling according to 
the judgment mode, second switching section 306 that 
switches the down-sampling results to be coded accord- 
ing to the judgment mode. 

The operation of the image coding apparatus con- 
figured as shown above is explained below. A binary 
digital image divided by the block division block that is 
not shown in the f igure into two-dimensional blocks con- 
sisting of a plurality of pixels is input for each block to 
mode judgment section 304 and first switching section 
305 as input image signal 310. 

Mode judgment section 304 judges either down- 
sampling in field units or down-sampling in frame units 
using discrete values and correlative values between 
lines, etc. and outputs the judgment result as mode 
information 311. 

First switching section 305 inputs input block image 
signal 310 to field down-sampling section 301 or frame 
down-sampling section 302 according to mode informa- 
tion 311. 

Field down-sampling section 301 down-samples 
the block image input for each field and outputs it as a 
field down-sampling image. 

Frame down-sampling section 302 down-samples 
the block image input in a frame structure and outputs it 



as a frame down-sampling image. 

Second switching section 306 selects either the 
field down-sampling image or frame down-sampling 
image according to mode information 31 1 and inputs it 
5 to coding section 303. 

Coding section 303 codes the binary block image 
input and outputs coding image signal 312. 

For example, when down-sampling a 4x4-pixel 
block to 2x2-pixel block, the restoring accuracy when it 
10 is restored by up-sampling may vary greatly depending 
on the nature of the image between frame down-sam- 
pling and field down-sampling. 

FIG. 14 shows a case where a 4x4-pixel block is 
frame-down-sampled to a 2x2 -pixel block and restored 
is to a 4x4-pixel block. In the input block in FIG.1 4. 4 pixels 
remain affected by a restoring error after restoring. 

FIG.1 5 shows a case where the 4x4-pixel block 
shown in FIG. 14 is field<jown-sampled to a 2x2-pixel 
block and restored to a 4x4-pixel block. FIG.15 shows 
20 that when the block synthesized from the odd field and 
even field is down-sampled to the 2x2-pixel block which 
is up-sampled again to the 4x4-pixel block, field-rear- 
ranged and restored, there is no restoring error. There- 
fore, in the case of the input block sown in FIG.1 4. mode 
25 judgment section 304 should judge the field down-sam- 
pling mode. 

Mode judgment section 304 divides each of frame 
images and field images of the input block into a plural- 
ity of areas according to the pixel size after down-sam- 
30 pling and calculates distribution value Q for each area. 



Q = L (p - av) 

where p is a pixel value in an area and av is an average 
35 value of pixel values in the area. The mode with a 
smaller distribution value is selected as the mode to be 
used. 

According to the present embodiment described 
above, for binary digital images with an interlaced struc- 
40 ture, selecting the down-sampling method with a higher 
efficiency, either in f ield units or in frame units through 
mode judgment section 304 will make it possible to 
improve the coding efficiency. 

The present embodiment uses first switching sec- 
45 tion 305 and second switching section 306, but it is also 
possible to obtain the same effect using only one of 
them. 



(Sixth embodiment) 



so 



FIG.1 6 is a block diagram of the image decoding 
apparatus that relates to a sixth embodiment of the 
present invention. In FIG.16, the same signals as those 
in the fifth embodiment shown in FIG.13 are assigned 
55 the same numbers and their explanations are omitted. 

This image decoding apparatus comprises decod- 
ing section 61 1 that decodes binary block images from 
image coding signals, field up-sampling section 612 that 
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up-samples binary block images in field units, and 
frame up-sampling section 613 that up-samples binary 
block images in frame units. The output of decoding 
section 61 1 is given to field up-sampling section 612 or 
frame up-sampling section 613 via first switching sec- 
tion 614 switched and controlled by mode information 
31 1 , while the output of field up-sampling section 61 2 or 
frame up-sampling section 613 is output via second 
switching section 615 switched and controlled by mode 
information 31 1 . 

The operation of the image decoding apparatus 
configured as shown above is explained below. Decod- 
ing section 61 1 decodes block images from image cod- 
ing signal 312 and outputs binary block decoding image 
signal 620. 

First switching section 614 inputs binary block 
decoding image signal 620 to either field up-sampling 
section 612 or frame up-sampling section 613 accord- 
ing to mode information 31 1 . 

Field up-sampling section 612 up-samples the 
given block images in field units and outputs binary 
block decoding images. 

Frame up-sampling section 613 up-samples the 
given block images in a frame structure and outputs 
binary block decoding images. 

Second switching section 615 selects either the 
output of field up-sampling section 612 or output of 
frame up-sampling section 613 according to mode infor- 
mation 311 and outputs binary digital decoding image 
signal 621. 

According to the present embodiment described 
above, applying mode information 31 1 , first and second 
switching sections 614 and 615 to coding image signals 
down-sampled taking account of the interlaced struc- 
ture makes it possible to correctly decode binary digital 
images with an interlaced structure. 

The present embodiment uses first switching sec- 
tion 61 4 and second switching section 61 5, but it is also 
possible to obtain the same effect using only one of 
them. 

(Seventh embodiment) 

FIG. 17 is a block diagram of the image decoding 
apparatus that relates to a seventh embodiment of the 
present invention. In FIG.17, the same blocks and sig- 
nals as those in the fourth embodiment shown in FIG. 10 
and the sixth embodiment shown in FIG.16 are 
assigned the same numbers and their explanations are 
omitted. 

This image decoding apparatus comprises decod- 
ing section 61 1 that decodes binary block images from 
image coding signals, up-sampling section 701 that up- 
samples block images, field/frame rearrangement sec- 
tion 1 62 that rearranges block images from a field struc- 
ture to frame structure, first and second switching 
sections 153 and 156 that are placed before and after 
field/frame rearrangement section 162. 



The operation of the image decoding apparatus 
configured as shown above is explained below. Decod- 
ing section 61 1 decodes block images from image cod- 
ing signal 312 and outputs a binary block decoding 
5 image signal. 

Up-sampling section 701 up-samples the block 
decoding image signal. At this time, mode information 
31 1 when the block decoding image signal to be up- 
sampled is down-sampled is given to first and second 
io switching sections 153 and 156. 

If mode information 311 indicates the field mode, 
first switching section 153 inputs the up-sampled 
images to field/frame rearrangement section 162, and if 
mode information 311 indicates the frame mode, it skips 
is field/frame rearrangement section 162. 

ReldArame rearrangement section 162 rearranges 
field-structured blocks which have a structure with two 
continuous fields as shown in FIG. 11 for each line and 
transforms them into a frame structure in which pixels 
20 belonging to two fields shown in FIG. 12 are lined up 
alternately for each line. 

Second switching section 156 selects either the 
output of field/frame rearrangement section 162 or the 
signal that skipped field/frame rearrangement section 
25 162 according to mode information 311 and outputs 
binary digital decoding image signal 159. 

According to the present embodiment described 
above, applying mode information 31 1 , first and second 
switching sections 153 and 156 and field/frame rear- 
30 rangement section 162 to coding image signals down- 
sampled taking account of the interlaced structure 
makes it possible to correctly decode binary digital 
images with an interlaced structure. 

35 (Eighth embodiment) 

FIG. 18 is a block diagram of the image coding 
apparatus that relates to an eighth embodiment of the 
present invention. This image coding apparatus com- 

40 prises field motion inference section 801 that uses field 
images and decoded reference images of the input 
block to carry out motion inference in field units, frame 
motion inference section 802 that uses frame images 
and decoded reference images of the input block to 

45 carry out motion inference in frame units, field motion 
compensation section 803 that carries out motion com- 
pensation in field units from motion vectors which are 
the inference results of field motion inference section 
801 and reference images, and frame motion compen- 

so sation section 804 that carries out motion compensation 
in frame units from motion vectors which are the infer- 
ence results of frame motion inference section 802 and 
reference images. This image coding apparatus further 
comprises coding section 805 that codes predicted 

55 images output from field motion compensation section 
803 and frame motion compensation section 804, 
decoding section 806 that decodes the predicted 
images above, and memory 807 that stores the 
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decoded images. Furthermore, it also switches and 
controls first switching section 809 and second switch- 
ing section 810 based on the judgment results of mode 
judgment section 808 that carries out mode judgment 
based on the predicted errors of predicted images out- s 
put from field motion compensation section 803 and 
frame motion compensation section 804. 

The operation of the image coding apparatus con- 
figured as shown above is explained below. Binary dig- 
ital images divided by a block division section that is not io 
shown in the figure into two-dimensional blocks made 
up of a plurality of pixels are input to mode judgment 
section 808 and coding section 805 as input image sig- 
nal 821 for each block. 

Mode judgment section 808 compares field pre- 15 
dieted image signal 824 and frame predicted image sig- 
nal 825 and selects the mode with less motion 
compensation predicted errors and outputs it as mode 
information 826. 

Field motion inference section 801 carries out 20 
motion inference from input image signal 821 and refer- 
ence image signal 828 in field units and outputs field 
motion vector 822. 

Frame motion inference section 802 carries out 
motion inference from input image signal 821 and refer- 2s 
ence image signal 828 in a frame structure and outputs 
frame motion vector 823. 

Field motion compensation section 803 uses refer- 
ence image signal 828 and field motion vector 822 to 
carry out motion compensation in field units and outputs 30 
field predicted image 824. 

Frame motion compensation section 804 uses ref- 
erence image signal 828 and frame motion vector 823 
to carry out motion compensation in a frame structure 
and outputs frame predicted image signal 825. 35 

First switching section 809 selects either field pre- 
dicted image signal 824 or frame predicted image signal 

825 according to mode information 826 and inputs it to 
coding section 805 and decoding section 806. 

Coding section 805 codes input image signal 821 40 
using the predicted image signal and mode information 

826 and outputs coding image signal 827. 
Decoding section 806 decodes binary digital 

images using the coding image signal, predicted image 
signal and mode information 826 and outputs a decod- as 
ing image signal. 

Memory 807 stores the decoding image signal and 
outputs reference image signal 828 to the input block. 

Second switching section 810 selects either field 
motion vector 822 or frame motion vector 823 according so 
to mode information 826 and outputs it as motion vector 
signal 829. 

For example, the following gives a detailed explana- 
tion in the case where the pixel status input section 
shown in FIG.19 is input as input image signal 821 . ss 

When the input section shown in FIG.19 is input to 
frame motion inference section 802, the reference 
image obtained by decoding the already coded image 



again is taken in from memory 807. On the reference 
image, a search window corresponding to the input 
block (pixel position (i,j) in the top left corner) is set, the 
search window is moved on the reference image to 
search the area of pixel statuses similar to the input 
block. The area enclosed with a solid line of the refer- 
ence image shown in FIG.19 is the initial position of the 
search window and the area enclosed with a dotted line 
is the area searched. The motion direction and distance 
from the area enclosed with a solid line to the area 
enclosed with a dotted line is motion vector 823. In FIG. 
19, the motion vector is (-1 , -1). 

In frame motion compensation section 804, a 
search window is moved on reference image 828 
according to motion vector 823 and the pixels included 
in the search window after the movement is output as 
predicted image 825. 

On the other hand, field motion inference section 
801 detects the motion vector using the odd field block 
and the odd field reference image shown in FIG. 20 and 
detects the motion vector using the even field block and 
the even field reference image shown in FIG.21. Field 
motion compensation section 824 predicts an odd field 
predicted image from the odd field reference image and 
detected motion vector and predicts an even field pre- 
dicted image from the even field reference image and 
detected motion vector. 

Mode judgment section 808 checks the level of 
match between the original input block odd field and 
odd field predicted image. It also checks the level of 
match between the input block even field and even field 
predicted image. The value synthesized from the level 
of match of both the even field and odd field is stored as 
the field evaluation value. It also checks the level of 
match between the input block and frame predicted 
image. Then it compares the frame evaluation value 
with the f ield evaluation value and selects the mode with 
a higher level of match and uses it as mode information 
827. 

According to the present embodiment described 
above, for binary digital images with an interlaced struc- 
ture, selecting the motion compensation block which 
has less motion compensation predicted errors by 
mode judgment section 808 makes it possible to 
improve the coding efficiency. 

(Ninth embodiment) 

FIG.22 shows a block diagram of the image decod- 
ing apparatus in a ninth embodiment of the present 
invention. In FIG.22. the same signals as those in the 
eighth embodiment shown in FIG. 18 are assigned the 
same numbers and their explanations are omitted. 

This image decoding apparatus comprises field 
motion compensation section 1201 that performs 
motion compensation for each field using a reference 
image and motion vector, frame motion compensation 
section 1202 that performs motion compensation in a 
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frame structure using a reference image and motion 
vector, and decoding section 1203 that decodes a cod- 
ing image signal. Furthermore, first switching section 
1204 that switches the input destination of the motion 
vector and second switching section 1 205 that switches 
the input destination of the decoded reference image 
are placed in the input stages of field motion compensa- 
tion section 1201 and frame motion compensation sec- 
tion 1202. In addition, second switching section 1206 
that switches the output source of the predicted image 
to be output to decoding section 1203 is placed in the 
output stages of field motion compensation section 
1201 and frame motion compensation section 1202. 
Memory 1207 is the storage section that stores images 
decoded by decoding section 1203 as reference 
images. 

The operation of the image decoding apparatus 
configured as shown above is explained below. Refer- 
ence image signal 1210 is input to either field motion 
compensation section 1201 or frame motion compensa- 
tion section 1202 by second switching section 1205 
according to mode information 826. 

Motion vector signal 829 is input to either field 
motion compensation section 1201 or frame motion 
compensation section 1202 by first switching section 
1204 according to mode information 826. 

Held motion compensation section 1201 carries 
out motion compensation using reference image signal 
1210 and motion vector signal 829 for each field and 
outputs field predicted image signal 824. 

Frame motion compensation section 1202 carries 
out motion compensation using reference image signal 
1210 or motion vector signal 829 in a frame structure 
and outputs frame predicted image signal 825. 

Third switching section 1206 selects either field 
predicted image signal 824 or frame predicted image 
signal 825 according to mode information 826 and 
inputs it to decoding section 1203. 

Decoding section 1203 decodes coding image sig- 
nal 827 using mode information 826 and predicted 
image signal and outputs binary digital decoding image 
signal 1211. Memory 1207 stores decoding image sig- 
nal 121 1 and outputs reference image signal 1210. 

According to the present embodiment described 
above, by carrying out motion compensation which 
takes account of the interlaced structure and applying 
mode information 826, first, second and third switching 
sections 1204. 1205 and 1206 to coding image signals 
with the remaining difference coded, it is possible to cor- 
rectly decode binary digital images with the interlaced 
structure. 

The present embodiment uses three switching sec- 
tions 1204, 1205. and 1206, but it is also possible to 
obtain the same effect using only one of them. 

(Tenth embodiment) 

FIG.23 is a block diagram of the image coding 



apparatus that relates to a tenth embodiment of the 
present invention. This image coding apparatus com- 
prises 4 processing sections of color image field coding 
section 1301. color frame coding section 1302 for color 

5 image coding, binary image field coding section 1304, 
and binary image frame coding section 1305 for binary 
image coding, and mode judgment section 1306 that 
judges for each block whether to code from a color 
image signal in field units or frame units. 

10 On the input side of color image field coding section 
1301 and color image frame coding section 1302. first 
switching section 1307 that switches the input destina- 
tion of color block images and second switching section 
1308 to input mode information 1333 to the coding block 

is corresponding to the judgment mode are placed. On the 
input side of binary image field coding section 1304 and 
binary image frame coding section 1305. third switching 
section 1309 to switch the destination of binary block 
images is placed. 

20 On the other hand, on the output side of color 
image field coding section 1301 and color image frame 
coding section 1302. fourth switching section 1310 to 
switch coding image signals to be output to external 
devices between both coding sections is placed. On the 

25 output side of binary image field coding section 1304 
and binary image frame coding section 1305, fifth 
switching section 1311 to switch coding image signals 
to be output to external devices between both coding 
sections is placed. 

30 Color image field coding section 1 301 is a process- 
ing function to code color block images in field units, 
while color image frame coding section 1302 is a 
processing function to code color block images in frame 
units. Binary image field coding section 1304 is a 

35 processing function to code binary block images in field 
units, while binary image frame coding section 1 305 is a 
processing function to code binary block images in 
frame units. 

The operation of the image coding apparatus con- 

40 figured as shown above is explained below. Color digital 
images are input to mode judgment section 1306 and 
first switching section 1307 as color block image 1321 
as color block image 1321 divided by a block division 
section that is not shown in the figure into two-dimen- 

45 sional blocks made up of a plurality of pixels. 

Mode judgment section 1306 selects either coding 
in field units or coding in frame units using distribution 
and correlation, etc. of pixel values from color block 
image 1321 input. The selected coding mode is output 

so as mode information 1333. 

First switching section 1307 inputs color block 
image 1321 to either color image field coding section 
1301 or color image frame coding section 1302 accord- 
ing to mode information 1333. 

55 On the other hand, second switching section 1308 
inputs mode information 1333 to either color image field 
coding section 1301 or color image frame coding sec- 
tion 1302 according to mode information 1333. 



11 



21 



EP 0 889 651 A1 



22 



Color image field coding section 1301 codes mode 
information 1333 and then codes and outputs color 
block image signal 1321 for each field. 

Color image frame coding section 1302 codes 
mode information 1333 and then codes and outputs 
color block image signal 1321 in a frame structure. 

Fourth switching section 1310 selects the output of 
color image field coding section 1301 or the output of 
color image frame coding section 1302 according to 
mode information 1333 and outputs it as coding color 
image signal 1334. 

Third switching section 1309 inputs binary block 
image 1322 divided by a block division section that is 
not shown in the figure into two-dimensional blocks 
made up of a plurality of pixels to binary field coding 
section 1304 or binary frame coding section 1305 
according to mode information 1333. 

Binary image field coding section 1304 codes and 
outputs binary block image 1322 for each field. Binary 
image frame coding section 1305 codes and outputs 
binary block image 1322 in a frame structure. 

Fifth switching section 1311 selects the output of 
binary image field coding section 1304 or the output of 
binary image frame coding section 1305 according to 
mode information 1333 and outputs rt as coding binary 
image signal 1335. 

According to the present embodiment described 
above, applying coding of binary digital images accord- 
ing to mode information of color digital images to color 
digital image signals with an interlaced structure and 
binary digital images eliminates the necessity of coding 
mode information of binary digital image mode informa- 
tion and makes it possible to improve the coding effi- 
ciency. 

The present embodiment uses first to third switch- 
ing sections 1307, 1308. and 1309, and fourth and fifth 
switching sections 1310 and 131 1 , but it is also possible 
to obtain the same effect using only one of the input side 
or output side of the coding section. 

(Eleventh embodiment) 

FIG.24 is a block diagram of the image decoding 
apparatus that relates to an eleventh embodiment of the 
present invention. In FIG.24, the same signals as those 
in the tenth embodiment shown in FIG.23 are assigned 
the same numbers and their explanations are omitted. 

This image decoding apparatus comprises mode 
decoding judgment section 1401 that decodes coding 
mode information from coding color image signal 1334, 
color image field decoding section 1402 that decodes 
color block images from the coding color image signal in 
field units, color image frame decoding section 1403 
that decodes color block images from a coding color 
image signal 1334 in a frame structure, binary image 
field decoding section 1404 that decodes binary block 
images from coding binary image signal 1335 in field 
units, and binary image frame decoding section 1405 



that decodes binary block images from coding binary 
image signal 1335 in frame units. 

On the input side of color image field decoding sec- 
tion 1402 and color image frame decoding section 
5 1 403, first switching section 1 406 is placed, while on the 
input side of binary image field decoding section 1404 
and binary image frame decoding section 1405, second 
switching section 1407 is placed. Furthermore, on the 
output side of color image field decoding section 1402 
10 and color image frame decoding section 1403, third 
switching section 1408 is placed, while on the output 
side of binary image field decoding section 1404 and 
binary image frame decoding section 1405, fourth 
switching section 1409 is placed. 
is The operation of the image decoding apparatus 
configured as shown above is explained below. Mode 
decoding judgment section 1401 decodes color image 
mode information 1410 from coding color image signal 
1334. 

20 First switching section 1406 inputs coding color 
image signal 1334 to color image field decoding section 
1402 or color image frame decoding section 1403 
according mode information 1410. 

Color image field decoding section 1402 decodes 
25 color block images in field units from coding color image 
signal 1334. Color image frame decoding section 1403 
decodes color block images in a frame structure from 
coding color image signal 1334. 

Third switching section 1408 selects either the out- 
30 put of color image field decoding section 1402 or the 
output of color image frame decoding section 1403 
according to mode information 1410 and outputs it as 
decoded color block image 1411. Second switching 
section 1407 inputs binary coding image signal 1335 to 
35 either binary image field decoding section 1404 or 
binary image frame decoding section 1405 according to 
color image mode information 1410. 

Binary image field decoding section 1404 decodes 
binary block images from coding binary image signal 
40 1 335 in field units. Binary image frame decoding section 
1405 decodes binary block images from coding binary 
image signal 1335 in a frame structure. 

Fourth switching section 1409 selects either the 
output of binary image field decoding section 1404 or 
45 the output of binary image frame decoding section 1 405 
according to mode information 1410 and outputs it as 
decoded binary block image 1412. 

According to the present embodiment described 
above, for coding image signals of color digital images 
so with an interlaced structure and binary digital images, 
carrying out decoding according to color image mode 
information decoded by mode decoding judgment sec- 
tion 1401 for both color images and binary images 
allows correct decoding without using binary image 
55 mode information. 

The present embodiment uses first and second 
switching sections 1406 and 1407 and third and fourth 
switching sections 1408 and 1409, but it is also possible 
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to obtain the same effect using only one of the switching 
sections. 

(Twelfth embodiment) 

FIG.25 is a block diagram of the image coding 
apparatus that relates to a twelfth embodiment of the 
present invention. While the tenth embodiment 
described above determines whether to perform coding 
from color block image signal 1 32 1 in field units or frame 
units, the present embodiment determines whether to 
perform coding from binary image signal 1322 in field 
units or frame units. In FIG.25. the blocks and signals 
with the same functions as those in the tenth embodi- 
ment shown in FIG.23 are assigned the same numbers 
and their explanations are omitted. 

The operation of the image coding apparatus con- 
figured as shown above is explained below. The binary 
digital input image signal is divided by a block division 
section which is not shown in the figure into two-dimen- 
sional blocks made up of a plurality of pixels, and input 
to mode judgment section 1306 and first switching sec- 
tion 1307 as binary block image 1322. 

Mode judgment section 1306 judges either coding 
in field units or coding in frame units using distribution 
and correlation, etc. of pixel values from binary block 
image 1322 input and outputs it as mode information 
1800. 

First switching section 1307 inputs binary block 
image 1322 to either binary image field coding section 
1304 or binary block image frame coding section 1305 
according to mode information 1 800. Second switching 
section 1308 inputs mode information 1800 to either 
binary image field coding section 1304 or binary image 
frame coding section 1305 according to mode informa- 
tion 1800. 

Binary image field coding section 1304 codes mode 
information 1800 and then codes binary block image 
1322 for each field and outputs it. Binary image frame 
coding section 1305 codes mode information 1800 and 
then codes binary block image 1322 in a frame structure 
and outputs it. 

Fourth switching section 1310 selects either the 
output of binary image field coding section 1304 or the 
output of binary image frame coding section 1305 
according to mode information 1800 and outputs it as 
coding binary image signal 1801. Third switching sec- 
tion 1309 inputs color block image 1321 divided by a 
block division section that is not shown in the figure into 
two-dimensional blocks made up of a plurality of pixels 
to either binary color field coding section 1301 or color 
image frame coding section 1302 according to mode 
information 1800. 

When color block image 1321 is input to color 
image field coding section 1 301 . color block image 1 321 
is coded for each field and output. When color block 
image 1321 is input, color image frame coding section 
1302 codes color block image 1321 in a frame structure 



and outputs it. 

Fifth switching section 1311 selects the output of 
color image f ield coding section 1301 or the output of 
color image frame coding section 1302 according to 

5 mode information 1800 and outputs rt as coding color 
image signal 1802. 

According to the present embodiment described 
above, for color digital image signals with an interlaced 
structure and binary digital image signals, carrying out 

to coding of color digital images according to mode infor- 
mation of binary digital images eliminates the necessity 
of coding mode information of color digital image and 
makes it possible to improve the coding efficiency. 

75 (Thirteenth embodiment) 

FIG.26 is a block diagram of the image decoding appa- 
ratus that relates to a thirteenth embodiment of the 
present invention, rt is an example of the decoding 

20 apparatus of the coding image signal coded by the 
twelfth embodiment above and the same signals as 
those in the twelfth embodiment shown in FIG.25 and 
the same functions as those of each part of the eleventh 
embodiment shown in FIG.24 are assigned the same 

25 codes. 

In FIG.26, mode decoding judgment section 1401 is 
the section that decodes mode information 1800 from 
coding binary image signal. 

The operation of the image decoding apparatus 

30 configured as shown above is explained below. Mode 
decoding judgment section 1401 decodes mode infor- 
mation 1800 from coding binary image signal 1801. 
First switching section 1406 inputs coding binary image 
signal 1801 to either binary image field decoding sec- 

35 tion 1404 or binary image frame decoding section 1405 
according to mode information 1800. 
If coding binary image signal 1801 is input to binary 
image field decoding section 1404, binary block images 
are decoded from coding binary image signal 1801 in 

40 field units, rf coding binary image signal 1801 is input to 
binary image frame decoding section 1405, binary block 
images are decoded from coding binary image signal 
1 801 in a frame structure. 

Third switching section 1408 selects either the out- 

45 put of binary image field coding section 1 404 or the out- 
put of binary image frame coding section 1405 
according to mode information 1800 and outputs it as 
decoded binary block image 1412. 

Second switching section 1407 inputs coding color 

so image signal 1802 to either color image field decoding 
section 1402 or color image frame decoding section 
1403 according to binary image mode information 1800. 

K coding color image signal 1802 is input, color 
image field decoding section 1402 decodes color block 

55 images from coding color image signal 1802 in field 
units. If coding color image signal 1802 is input color 
image frame decoding section 1403 decodes color 
block images from coding color image signal 1802 in a 
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frame structure. 

Fourth switching section 1409 selects either the 
output of color image field decoding section 1402 or the 
output of color image frame decoding section 1403 
according to mode information 1800 and outputs it as 
decoded color block image 141 1 . 

According to the present embodiment described 
above, for coding image signals of color digital images 
with an interlaced structure and binary digital images, 
carrying out decoding according to binary image mode 
information decoded by mode decoding judgment sec- 
tion 1401 for both color images and binary images 
allows correct decoding without using color image mode 
information. 

(Fourteenth embodiment) 



FIG.27 is a block diagram of the image coding 
apparatus that relates to a fourteenth embodiment of 
the present invention. This image coding apparatus 
comprises memory 1900 that stores input images, field 
pixel value distribution survey section 1901 that surveys 
in field units the distribution status of the pixel values of 
pixels peripheral to the target pixel, frame pixel value 
distribution survey section 1902 that surveys in frame 
units the distribution status of the pixel values of pixels 
peripheral to the target pixel, probability distribution 
determination sections 1903 and 1905 that determine 
probability of the pixel value of the target pixel using a 
probability distribution table in FIG.28 according to the 
distribution status of peripheral pixel values, arithmetic 
coding sections 1904 and 1906 that arithmetically 
codes the pixel values of the target pixel according to 
the determined probability distribution, mode judgment 
section 1907 that compares the coding signal coded in 
field units and coding signal coded in frame units and 
judges field/frame modes and outputs mode informa- 
tion, and switching section 1908 that switches output 
signals between arithmetic coding sections 1904 and 
1906 according to the mode information. 

The operation of the image coding apparatus con- 
figured as shown above is explained below. Binary dig- 
ital image signal 1910 divided by a block division section 
which is not shown in the figure into two-dimensional 
blocks made up of a plurality of pixels is input and stored 
in memory 1900 first. 

Field pixel value distribution survey section 1901 
and frame pixel value distribution survey section 1902 
read pixel values of pixels peripheral to the pixel to be 
coded from memory 1900 and detect the distribution 
status of the pixel values read. 

FIG.29A and FIG.29B show blocks divided into 8 x8 
pixels and the pixel at pixel position A is the pixel to be 
coded. The black hatched pixels indicate coded pixels. 
Field pixel value distribution survey section 1901 out- 
puts pixel values at pixel positions B. C. and D shown in 
FIG.29A as the peripheral pixel values of the pixel to be 
coded A. Frame pixel value distribution survey section 



1902 outputs pixel values at pixel positions B, C, and D 
shown in FIG.29B as the peripheral pixel values of the 
pixel to be coded A. 

Probability distribution determination section 1903 
5 for field images determines probability distribution of the 
pixel value of the pixel to be coded from the distribution 
status of the peripheral pixel values determined by field 
pixel value distribution survey section 1901. For exam- 
ple, if (B, C. D) is (black, white, black), the probability 
io that coding target pixel A will be black is 0.75; that of 
white is 0.25 according to the probability distribution 
table in FIG.28. Arithmetic coding section 1904 applies 
arithmetic coding to the pixel value of target pixel A 
based on the probability distribution determined by 
15 probability distribution determination section 1903 and 
outputs a coding image signal. 

On the other hand, probability distribution determi- 
nation section 1905 for frame images, determines prob- 
ability distribution of the pixel value of the pixel to be 
20 coded from the distribution status of the peripheral pixel 
values determined by frame pixel value distribution sur- 
vey section 1902. For example, H (B. C. D) is (black, 
black, black), the probability that coding target pixel A 
will be black is 0.95; that of white is 0.05 according to 
25 the probability distribution table in FIG.28. Arithmetic 
coding section 1906 applies arithmetic coding to the 
pixel value of target pixel A based on the probability dis- 
tribution determined by probability distribution determi- 
nation section 1906 and outputs a coding image signal. 
30 Mode judgment section 1907 compares for each 
block the coding image signal obtained based on the 
probability distribution surveyed on the distribution sta- 
tus of pixel values in field units and the coding image 
signal selected based on the probability distribution sur- 
35 veyed on the distribution status of pixel values in frame 
units and judges the f ield/frame modes by selecting the 
one with a shorter code length and outputs it as mode 
information 1915. 

Switching section 1908 selects either a coding 
40 image signal in field units or coding image signal in 
frame units according to mode information 1915 and 
outputs it as coding image signal 1916. 

According to the present embodiment described 
above, when determining probability distribution of the 
45 pixel value of the pixel to be coded according to the dis- 
tribution status of peripheral pixel values and arithmeti- 
cally coding binary digital images with an interlaced 
structure, judging the method for determining for each 
block probability distribution with a better efficiency, 
so whether in field units or in frame units by the mode judg- 
ment section and switching it makes it possible to 
improve the coding efficiency. 

The present embodiment shows 8x8-pixel blocks, 
but it is also possible to apply the same procedure to 
55 any mxn-pixel blocks. 

FIG.29 uses 3 pixels B, C, and D as the pixels 
peripheral to the pixel to be coded, but it is also possible 
to use more pixels. 
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(Fifteenth embodiment) 

FIG.30 shows a block diagram of the image decod- 
ing apparatus that relates to a fifteenth embodiment of 
the present invention. In FIG.30, the same signals as 5 
those in the fourteenth embodiment shown in FIG .27 
are assigned the same numbers and their explanations 
are omitted. 

This image decoding apparatus comprises field 
pixel value distribution survey section 2001 that surveys io 
the distribution status of pixels peripheral to the target 
pixel in field units for the pixel value data of pixels 
already decoded, frame pixel value distribution survey 
section 2002 that surveys the distribution status of pix- 
els peripheral to the target pixel in frame units for the is 
pixel value data of pixels already decoded, probability 
distribution determination section 2003 that determines 
the probability distribution corresponding to the distribu- 
tion status of pixels peripheral to the target pixel, and 
arithmetic decoding section 2004 that arithmetically 20 
decodes the coding image signal to be decoded, ft also 
comprises memory 2005 that stores the image decoded 
by arithmetic decoding section 2004. first switching sec- 
tion 2006 that selectively inputs the image stored in 
memory 2005 to either field pixel value distribution sur- 2s 
vey section 2001 or frame pixel value distribution survey 
section 2002. and second switching section 2007 that 
switches the distribution status of peripheral pixels to be 
input to probability distribution determination section 
2003. 30 

The operation of the image decoding apparatus 
configured as shown above is explained below. First 
switching section 2006 inputs the pixel value data of the 
pixels already decoded stored in memory 2005 to field 
pixel value distribution survey section 2001 or frame ss 
pixel value distribution survey section 2002 according to 
mode information 1915. 

In field pixel value distribution survey section 2001 , 
suppose that pixel position A is the pixel to be decoded 
in the block to be decoded illustrated in FIG.29A, the 40 
black hatched pixels are already decoded and the pixel 
values at pixel positions B. C, and D are output as the 
pixel values peripheral to pixel A to be decoded, while in 
frame pixel value distribution survey section 2002, in the 
block to be decoded illustrated in FIG.29B. the pixel val- 45 
ues at pixel positions B. C, and D are output as the pixel 
values peripheral to pixel A to be decoded in the same 
way. 

Second switching section 2007 inputs either the 
distribution status of pixel values in field units or in frame so 
units to probability distribution determination section 
2003 according to mode information 1915. 

Probability distribution determination section 2003 
determines the probability distribution of pixel values of 
pixels to be coded according to the distribution status of ss 
peripheral pixel values determined by field pixel value 
distribution survey section 2001 or frame pixel value dis- 
tribution survey section 2002. As in the case of coding, 



if (B. C. D) is (black, white, black), the probability that 
coding target pixel A will be black is 0.75 and that of 
black is 0.25 according to the probability distribution 
table in FIG.28. 

Arithmetic decoding section 2004 decodes pixel 
values according to the probability distribution deter- 
mined by probability distribution determination section 
2003 and outputs them as decoding image signal 2008. 
The output decoding image signal is input to memory 
2005 and stored therein. 

According to the present embodiment described 
above, for the image decoding apparatus that decodes 
pixel values of binary digital images using arithmetic 
coding, when determining the probability distribution of 
the pixel value of the pixel to be decoded according to 
the distribution status of pixel values of pixels peripheral 
to the pixel to be decoded, it is also possible to correctly 
decode images with an interlaced structure by using 
mode information 1915 and first and second switching 
sections 2006 and 2007. 

FIG.29A and FIG.29B show cases where three pix- 
els B. C. and D are used as pixels peripheral to the pixel 
to be coded, but it is also possible to use more pixels. 

(Sixteenth embodiment) 

FIG.31 shows a block diagram of the image coding 
apparatus in a sixteenth embodiment of the present 
invention. In FIG.31, the same blocks and signals as 
those in the eighth embodiment shown in FIG. 18 and 
fourteenth embodiment shown in FIG.27 are assigned 
the same numbers and their explanations are omitted. 

Section 2301 comprises field motion inference sec- 
tion 801 shown and field motion compensation section 
803 in FIG.18, while section 2302 comprises frame 
motion inference section 802 and frame motion com- 
pensation section 804 in FIG.18. The motion vector 829 
output by field motion inference section 801 and frame 
motion inference section 802 are transmitted via switch- 
ing section 826. 

Section 2303 comprises field pixel value distribution 
survey section 1901, probability distribution determina- 
tion section 1903 and arithmetic coding section 1904 in 
FIG.27, while section 2304 comprises frame pixel value 
distribution survey section 1902. probability distribution 
determination section 1305 and arithmetic coding sec- 
tion 1906. FIG.32 shows the functional block of the 
parts that relate to section 2303 and section 2304. 

Mode judgment section 2305 compares coding 
image signals of field predicted images and frame pre- 
dicted images output by sections 2303 and 2304 and 
selects the mode with a shorter coding length and uses 
it as mode information 2321 . 

Furthermore, on the output side of sections 2303 
and 2304. second switching section 2306 that selec- 
tively switches a coding image signal output by sections 
2303 and 2304 is placed. 

Field arithmetic decoding section 2307 that 
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decodes the coding image signal arithmetically coded in 
field mode and frame arithmetic decoding section 2308 
that decodes the coding image signal arithmetically 
coded in frame mode are also provided. Input/output 
to/from field arithmetic decoding section 2307 and s 
frame arithmetic decoding section 2308 is switched by 
third and fourth switching sections 2309 and 2310 
placed in stages before and after H in synchronization 
with the judgment mode. 

The operation of the image coding apparatus con- w 
figured as shown above is explained below. The pre- 
dicted motion compensation image obtained by 
predicting motion compensation from the already coded 
images by field motion inference/compensation section 
2301 is input to field pixel value distribution survey sec- is 
tion 1901 and frame pixel value distribution survey sec- 
tion 1902. 

Field pixel value distribution survey section 1901 
and frame pixel value distribution survey section 1902 
survey pixel values of pixels at the same position as the 20 
pixel to be coded at predicted motion compensation 
image signal 824 (825) and pixels peripheral thereto. 

FIG.33 and FIG.34 show blocks divided into 8x8 
pixels, while FIG.33A and FIG.34A show predicted 
motion compensation blocks and FIG.33B and FIG.34B 2s 
show the block to be coded. 

Supposing that the pixel to be coded is pixel A 
shown in FIG.33B, field pixel value distribution survey 
section 1901 outputs pixel B in FIG.33A at the same 
position as that of pixel A within motion compensation 30 
prediction block and the pixel values of C and D which 
are the peripheral pixels in field units as the distribution 
status of the peripheral pixel values of pixel A to be 
coded. 

Supposing that the pixel to be coded is pixel A 35 
shown in FIG.34B, frame pixel value distribution survey 
section 1902 outputs pixel B in FIG.34A at the same 
position as that of pixel A within motion compensation 
prediction block and the pixel values of C and D which 
are the peripheral pixels in frame units as the distribu- 40 
tion status of the peripheral pixel values of pixel A to be 
coded. 

Probability distribution determination sections 1903 
and 1905 determine the probability distribution of the 
pixel value of the pixel to be coded according to the dis- as 
tribution status of the peripheral pixel values determined 
by field pixel value distribution survey section 1901 and 
frame pixel value distribution survey section 1902. That 
is, if (B. C. D) is (black, white, black), the probability that 
the pixel value of pixel A to be coded will be black is so 
0.75; that of white is 0.25 according to the probability 
distribution table in FIG.35. 

Pixel value coding means 1904 and 1906 arithmet- 
ically code pixels values based on the probability distri- 
bution determined by probability distribution 55 
determination sections 1903 and 1 905 and outputs cod- 
ing image signals. 

Mode judgment section 2305 compares for each 



block the coding image signal obtained based on the 
probability distribution surveyed on the distribution sta- 
tus of pixel values in field units and the coding image 
signal obtained based on the probability distribution sur- 
veyed on the distribution status of pixel values in frame 
units and judges the field/frame modes by selecting the 
one with a shorter code length and outputs it as mode 
information 2321. 

Second switching section 2306 selects either a 
coding image signal in f ield units or coding image signal 
in frame units according to mode information 2321 and 
outputs it as coding image signal 2320. 

According to the present embodiment described 
above, when determining probability distribution of the 
pixel value of the pixel to be coded according to the dis- 
tribution status of pixel values of predicted motion com- 
pensation images and arithmetically coding for binary 
digital images with an interlaced structure, K is possible 
to improve the coding efficiency by making mode judg- 
ment section 2305 judge for each block the method with 
a better efficiency; determining probability distribution in 
field units or in frame units and switching them. 

(Seventeenth embodiment) 

FIG.36 shows a block diagram of the image decoding 
apparatus that relates to a seventeenth embodiment of 
the present invention. In FIG.36. the same blocks and 
signals as those in the ninth embodiment shown in 
FIG.22 and the sixteenth embodiment shown in FIG.31 
are assigned the same numbers and their explanations 
are omitted. 

This image decoding apparatus comprises 
field/frame motion compensation section 2500 that cre- 
ates predicted motion compensation images from the 
decoded reference images and received motion vec- 
tors, etc. Field/frame motion compensation section 
2500 comprises field motion compensation section 
1201, frame motion compensation section 1202, a plu- 
rality of switching sections 1204, 1205 and 1206 that 
switch field/frame modes, and memory 1207 that stores 
decoding images as reference images, etc. as shown in 
FIG.22. 

The image decoding apparatus comprises field 
pixel value distribution survey section 2501 that detects 
the pixel status of pixels peripheral to the target pixel 
from the predicted motion compensation images in field 
units and frame pixel value distribution survey section 
2502 that detects the pixel status of pixels peripheral to 
the target pixel from the predicted motion compensation 
images in frame units. 

It also comprises field pixel value distrfoution survey 
section 2501 , probability distribution determination sec- 
tion 2503 that determines the probability corresponding 
to the target pixel from the distribution status output 
from frame pixel value distribution survey section 2502, 
and arithmetic decoding section 2504 that carries out 
arithmetic decoding based on the determined probabil- 
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ity- 

The operation of the image decoding apparatus 
configured as shown above is explained below. First 
switching section 2505 inputs the predicted motion 
compensation image signal obtained from section 2500 
to field pixel value distribution survey section 2501 or 
frame pixel value distribution survey section 2502 
according to mode information 2321 . 

Supposing that pixel A is the pixel to be decoded in 
the 8x8-pixeS block to be decoded in FIG.33B, field pixel 
value distribution survey section 2501 outputs pixel B at 
the same position as pixel A in the motion compensa- 
tion prediction block illustrated in FIG.33A and the pixel 
values of pixels C and D which are the pixels peripheral 
to pixel B as the peripheral pixel values of pixel A to be 
decoded in field units. Furthermore, supposing that 
pixel A is the pixel to be decoded in the 8x8-pixel block 
to be decoded in FIG.34B, it outputs pixel B at the same 
position as pixel A in the motion compensation predic- 
tion block illustrated in FIG.34A and the pixel values of 
pixels C and D which are the pixels peripheral to pixel B 
as the peripheral pixel values of pixel A to be decoded in 
frame units. 

Second switching section 2506 placed on the out- 
put side inputs either the distribution status of pixel val- 
ues in field units or the distribution status of pixel values 
in frame units to probability distribution determination 
section 2503 according to mode information 2321 . 

Probability distribution determination section 2503 
determines the probability distribution of pixel value of 
the pixel to be coded from the distribution status of the 
peripheral pixel values determined by field pixel value 
distribution survey section 2501 or frame pixel value dis- 
tribution survey section 2502. That is. if (B, C. D) is 
(black, white, black), the probability that the pixel value 
of pixel A to be coded will be black is 0.75; that of white 
is 0.25 according to the probability distribution table 
shown in FIG.35. 

Arithmetic decoding section 2504 decodes pixel 
values based on the probability distribution determined 
by probability distribution determination section 2503, 
and outputs H as decoding image signal 2510. 

According to the present embodiment described 
above, in the image decoding apparatus that decodes 
binary digital image pixel values using arithmetic decod- 
ing, when determining the probability distribution of the 
pixel value of the pixel to be decoded according to the 
distribution status of pixel values of the predicted motion 
compensation images, using mode information 2321 
and first and second switching sections 2505 and 2506 
also makes it possible to correctly decode images with 
an interlaced structure. 

(Eighteenth embodiment) 

The present invention implements the processing 
of the functional blocks shown in the first to seventeenth 
embodiments by means of software using a program. 
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and carrying this program in a recording medium such 
as a floppy disk allows it to be implemented on other 
independent computer systems easily. FIG.37 shows a 
floppy disk as an example of recording medium. 

The present embodiment shows the floppy disk as 
a recording medium, however, it is also possible to use 
any IC card. CD-ROM, magnetic tape, and whatever 
medium that allows the program to be recorded. 

It is also possible to construct an image cod- 
ing/decoding apparatus that has the image coding 
apparatus functions and image decoding apparatus 
functions together. 

Industrial Applicability 

As described above, the image coding apparatuss 
and image decoding apparatuss that relate to the 
present invention are useful for dividing digital images 
with an interlaced structure, coding/decoding them for 
each block, and suitable for improving the coding effi- 
ciency by selecting a mode with a better coding effi- 
ciency taking account of the field structure or frame 
structure for each block. 



25 Claims 



1 . An image coding apparatus, comprising: 

field-unit processing means for processing 
pixel blocks obtained by dividing binary digital 
images in field units; 

frame-unit processing means for processing 
pixel blocks obtained by dividing said binary 
digital images in frame units; 
mode judging means for judging in block units 
whether to process said pixel block in field units 
or frame units; 

switching means for switching input or output 
to/from said field-unit processing means and 
said frame-unit processing means according to 
mode information indicating the judgment 
result of said mode judging means. 
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The image coding apparatus according to claim 1 , 
wherein: 

said field-unit processing means performs cod- 
ing processing on said pixel blocks in field 
units; 

said frame-unit processing means performs 
coding processing on said pixel blocks in frame 
units. 

The image coding apparatus according to claim 1 , 
wherein: 

said field-unit processing means down-sam- 
ples said pixel blocks in field units; 
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said frame-unit processing means down-sam- 
ples said pixel blocks in frame units; 
said mode judging means judges for each 
block whether to down-sample said pixel blocks 
in field units or in frame units when coding said s 
binary digital images and outputs mode infor- 
mation that indicates judgment results. 



The image coding apparatus according to claim 1, 
wherein: 
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said field-unit processing means carries out 
motion compensation on said pixel blocks in 
field units to create field predicted images; 
said frame-unit processing means carries out is 
motion compensation on said pixel blocks in 
frame units to create frame predicted images; 
said mode judging means judges whether to 
carry out motion compensation in field units or 
in frame units when coding said binary digital 20 
images and outputs mode information that indi- 
cates judgment results. 

The image coding apparatus according to claim 1. 
wherein: 25 

said field-unit processing means comprises: 

field change point detecting means for 
detecting pixel value change points in f ield 30 
images; 

field predicting means for predicting the 
next pixel value change position from a 
change position where a pixel value 
change has already been detected in the 35 
same field image; 

field coding means for coding the differ- 
ence value between a change point detec- 
tion position detected by said field change 
point detecting means and a change point 40 
predicted position predicted by said field 7. 
prediction means; and 



said frame-unit processing means comprises: 



45 



frame change point detecting means for 
detecting pixel value change points in 
frame images; 

frame predicting means for predicting the 
next pixel value change position from a 50 
change position where a pixel value 
change is detected in the same frame 
image; 

frame coding means for coding the differ- 
ence value between a change point ss 
detected position detected by said frame 
change point detecting means and a 
change point predicted position predicted 



by said frame predicting means; and 

said mode judging means compares the code 
length of a coding image signal output from 
said field coding means and the code length of 
a coding image signal output from said frame 
coding means and carries out mode judgment. 

The image coding apparatus according to claim 1, 
wherein: 

said field-unit processing means comprises: 

means for surveying the pixel value distri- 
bution status of already coded pixels 
peripheral to a target pixel in a field image; 
means for determining the probability dis- 
tribution of the pixel value of said target 
pixel from the distribution status that 
appears in said survey result; 
means for carrying out arithmetic coding 
on the pixel value of said target pixel 
according to said determined probability 
distribution; 

said frame-unit processing means comprises: 

means for surveying the pixel value distri- 
bution status of already coded pixels 
peripheral to a target pixel in a frame 
image; 

means for determining the probability dis- 
tribution of the pixel value of said target 
pixel from the distribution status that 
appears in said survey result; 
means for carrying out arithmetic coding 
on the pixel value of said target pixel 
according to said determined probability 
distribution. 

The image coding apparatus according to claim 1 , 
wherein: 

said field-unit processing means comprises: 

means for creating a field predicted image 
by carrying out motion compensation on 
said pixel block in field units; 
means for surveying the pixel value distri- 
bution status of already coded pixels 
peripheral to a target pixel in said field pre- 
dicted image; 

means for determining the probability dis- 
tribution of the pixel value of said target 
pixel from the distribution status that 
appears in said survey result; 
means for arithmetically coding the pixel 
value of said target pixel according to said 
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said frame-unit processing means comprises: 

means for creating a frame predicted s 
image by carrying out motion compensa- 
tion on said pixel block in frame units; 
means for surveying the pixel value distri- 
bution status of already coded pixels 
peripheral to a target pixel in said frame to 
predicted image; 

means for determining the probability dis- 
tribution of the pixel value of said target 
pixel from the distribution status that 
appears in said survey result; is 
means for arithmetically coding the pixel 
value of said target pixel according to said 
determined probability distribution. 

8. The image coding apparatus according to claim 1 . 20 
wherein: 

said field-unit processing means comprises: 

color image field coding means for carrying 25 
out coding processing of color digital 
images in field units; 

means for coding binary digital images that 
show significant forms of said color digital 
images in field units; and so 

said frame-unit processing means comprises: 

color image frame coding means for carry- 
ing out coding processing of said color dig- 35 
ital images in frame units; 
binary image frame coding means for cod- 
ing binary digital images that show signifi- 
cant forms of said color digital images in 
frame units; 40 

said mode judging means determines for each 
block whether to carry out coding processing of 
said color digital images in field units or frame 
units and outputs mode information indicating 45 
the judgment result 

9. The image coding apparatus according to claim 1 , 
wherein: 

50 

said field-unit processing means comprises: 

color image field coding means for coding 
color digital images in field units; 
binary image field coding means for coding ss 
binary digital images showing the signifi- 
cant form of said color digital images; 



color image frame coding means for cod- 
ing said color digital images in frame units; 
binary image frame coding means for cod- 
ing binary digital images showing the sig- 
nificant form of said color digital images in 
frame units; 

said mode judging means judges for each 
block whether to carry out coding processing of 
said binary digital images in field units or frame 
units and outputs mode information indicating 
the judgment result 

10. An image decoding apparatus, comprising: 

field-unit processing means for decoding the 
coding image signal of the pixel block coded in 
field or frame units in an image coding appara- 
tus; 

frame-unit processing means for decoding the 
coding image signal of said pixel block in frame 
units; 

switching means for switching input or output 
to/from said field-unit processing means and 
said frame-unit processing means according to 
mode information indicating in which mode the 
pixel block has been coded in said image cod- 
ing apparatus, in field units or frame units. 

11. The image decoding apparatus according to claim 
10. wherein: 

said field-unit processing means decodes said 
coding image signal in field units; 
said frame-unit processing means decodes 
said coding image signal in frame units; 

12. The image decoding apparatus according to claim 
10. wherein: 

said field-unit processing means up-samples 
said coding image signal in field units; 
said frame-unit processing means up-samples 
said coding image signal in frame units; 
said switching means carries out switching 
according to mode information indicating in 
which mode the pixel block has been down- 
sampled, in field units or frame units. 

13. The image decoding apparatus according to claim 
10. wherein: 

said field-unit processing means carries out 
motion compensation based on a motion vec- 
tor detected during coding of a reference image 
decoded before and the pixel block to be 
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decoded in field units; 

said frame-unit processing means carries out 
motion compensation based on a motion vec- 
tor detected during coding of a reference image 
decoded before and the pixel block to be s 
decoded in frame units; 
said switching means carries out switching 
according to mode information indicating in 
which mode the pixel block has been motion- 
compensated, in field units or frame units. *o 

14. The image decoding apparatus according to claim 
10, comprising: 

difference value decoding means for decoding is 
said difference value from the coding image 
signal obtained by coding the difference value 
between a detected change point position and 
predicted change point position within the pixel 
block; 20 
predicting means for predicting the next pixel 
value change position from the pixel value 
change position of pixels within the pixel block 
decoded before; 

adding means for adding said decoded differ- 25 
ence value to the pixel value change position 
predicted by said prediction means; 
and wherein: 

said field-unit processing means restores field 
images from the addition result output by said 30 
adding means in field units; 
said frame-unit processing means restores 
frame images from the addition result output by 
said adding means in frame units. 

35 

15. The image decoding apparatus according to claim 
10, comprising: 

probability distribution determining means for 
determining the probability distribution of the 40 
pixel value of said target pixel based on the dis- 
tribution of pixel values peripheral to the target 
pixel; 

arithmetic decoding means for decoding the 
arithmetically coded image coding signal of 45 
said target pixel using the probability distribu- 
tion of said determined target pixel; 
and wherein: 

said field-unit processing means surveys the 
pixel value distribution of pixels peripheral to so 
the target pixel in field units from the decoding 
image decoded before by said arithmetic 
decoding means and outputs the pixel value 
distribution of the survey result to said probabil- 
ity distribution determining means; 55 
said frame-unit processing means surveys the 
pixel value distribution of pixels peripheral to 
the target pixel in frame units from said decod- 



ing image and outputs the pixel value distribu- 
tion of the survey result to said probability 
distribution determining means. 

16. The image decoding apparatus according to claim 
10. comprising: 

probability distribution determining means for 
determining the probability distribution of the 
pixel value of said target pixel based on the dis- 
tribution of pixel values peripheral to the target 
pixel; 

arithmetic decoding means for decoding the 
image coding signal arithmetically coded of 
said target pixel using the probability distribu- 
tion of said determined target pixel; 
and wherein: 

said field-unit processing means comprises: 

field prediction image creating means for 
creating field prediction images by carrying 
out motion compensation on the block of 
the pixel to be decoded from the decoding 
image decoded by said arithmetic decod- 
ing means in f ield units; surveying means 
for surveying the pixel value distribution 
status of already coded pixels peripheral to 
the target pixel in said field prediction 
images; 



and 

said frame-unit processing means comprises: 

frame prediction image creating means for 
creating frame prediction images by carry- 
ing out motion compensation on the block 
of the pixel to be decoded from the decod- 
ing image decoded by said arithmetic 
decoding means in frame units; 
surveying means for surveying the pixel 
value distribution status of already coded 
pixels peripheral to the target pixel in said 
frame prediction images. 

17. The image decoding apparatus according to claim 
10, wherein: 

said field-unit processing means comprises: 

color image field decoding means for 
decoding color digital images in field units; 
binary image field decoding means for 
decoding binary digital images indicating 
the significant form of said color digital 
images in field units; 

and 
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and image decoding apparatus described in claim 
said frame-unit processing means comprises: 15 - 

coJor image frame decoding means for 21. An image coding/decoding apparatus comprising 

decoding said color digital images in frame 5 the image coding apparatus described in claim 7 

units: and image decoding apparatus described in claim 

binary image frame decoding means for 16. 
decoding binary digital images indicating 

the significant form of said color digital 22. A recording medium that can be read by a compu- 

images in frame units; io ter. which stores the following programs in executa- 
ble format: 



and 

said switching means performs switching 
according to mode information indicating in 
which mode color digital images have been is 
coded by the image coding apparatus, in field 
units or frame units. 

18. The image decoding apparatus according to claim 
10, wherein: 20 

said f ield-unit processing means comprises: 

color image field decoding means for 
decoding color digital images in field units; 25 
binary image field decoding means for 
decoding binary digital images indicating 
the significant form of said color digital 
images in field units; 

30 

and 

said frame-unit processing means comprises: 



19. An image coding/decoding apparatus comprising 
the image coding apparatus described in claim 3 
and image decoding apparatus described in claim 

12. ~ 55 

20. An image coding/decoding apparatus comprising 
the image coding apparatus described in claim 6 



a first program instruction means for making 
the computer processor down-sample pixel 
blocks obtained by dividing a binary digital 
image in field units; 

a second program instruction means for mak- 
ing the computer processor down-sample said 
pixel blocks in frame units; 
a third program instruction means for making 
the computer processor judge for each block 
whether to down-sample said pixel blocks in 
field units or frame units when coding said 
binary digital images; 

a fourth program instruction means for making 
the computer processor select which is more 
effective, down-sampling in field units or down- 
sampling in frame units. 

23. A recording medium that can be read by a compu- 
ter, which stores the following programs in executa- 
ble format: 

a first program instruction means for making 
the computer processor up-sample coding 
image signals in field units; 
a second program instruction means for mak- 
ing the computer processor up-sample said 
coding image signals in frame units; 
a third program instruction means for making 
the computer processor select up-sampling in 
more effective mode according to mode infor- 
mation indicating in which mode pixel blocks 
have been down-sampled, in field units or 
frame units. 

24. A recording medium that can be read by a compu- 
ter, which stores the following programs in executa- 
ble format: 

a first program instruction means for making 
the computer processor judge for each block in 
which mode pixel blocks have been coded, in 
field units or frame units when coding binary 
digital images; 

a second program instruction means for mak- 
ing the computer processor survey the pixel 
value distribution status of already coded pixels 



color image frame decoding means for 35 
decoding said color digital images in frame 
units; 

binary image frame decoding means for 
decoding binary digital images indicating 
the significant form of said color digital 40 
images in frame units; 

and 

said switching means performs switching 
according to 45 

mode information indicating in which mode said 
binary digital images have been coded by the 
image coding apparatus, in field units or frame 
units. 50 
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peripheral to the target pixel in a field image; a 
third program instruction means for making the 
computer processor determine the probability 
distribution regarding the pixel value of said tar- 
get pixel from the distribution status that 5 
appears in said survey result; 
a fourth program instruction means for making 
the computer processor arithmetically code the 
pixel value of said target pixel according to said 
determined probability distribution; 10 
a fifth program instruction means for making 
the computer processor survey the pixel value 
distribution status of already coded pixels 
peripheral to the target pixel in a frame image; 
a sixth program instruction means for making is 
the computer processor determine the proba- 
bility distribution regarding the pixel value of 
said target pixel from the distribution status that 
appears in said survey result; 
a seventh program instruction means for mak- 20 
ing the computer processor arithmetically code 
the pixel value of said target pixel according to 
said determined probability distribution; 

an eighth program instruction means for 25 
making the computer processor select 
which is more effective mode, arithmetic 
coding in field units or arithmetic coding in 
frame units according to the mode informa- 
tion indicating whether to code said pixel 30 
blocks in field units or frame units. 

25. A recording medium that can be read by a compu- 
ter, which stores the following programs in executa- 
ble format: 35 

a first program instruction means for surveying 
the pixel value distribution of pixels peripheral 
to the target pixel in field units from the decod- 
ing image decoded before; 40 
a second program instruction means for sur- 
veying the pixel value distribution of pixels 
peripheral to the target pixel in frame units from 
the decoding image decoded before; 

45 

a third program instruction means for mak- 
ing the computer processor select effective 
pixel value distribution of pixels peripheral 
to the target pixel according to the mode 
information indicating in which mode the so 
pixel block has been coded, in field units or 
in frame units; 

a fourth program instruction means for 
making the computer processor determine 
the probability distribution of pixel value of ss 
said target pixel based on the selected 
effective pixel value distribution; 
a fifth program instruction means for mak- 
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ing the computer processor decode the 
image coding signal arithmetically coded 
of said target pixel using the probability 
distribution of said determined target pixel. 

26. An image coding method comprising the following 
steps of: 

processing pixel blocks obtained by dividing a 
binary digital image in field units; 
processing pixel blocks obtained by dividing 
said binary digital image in frame units; 
judging whether to process said pixel blocks in 
field units or frame units for each block; 
selecting which is more effective, processing in 
said field units or processing in said frame units 
according to mode information indicating the 
mode judgment result. 

27. An image decoding method comprising the follow- 
ing steps of: 

processing for decoding in field units the cod- 
ing image signal of the pixel block coded in field 
units or frame units by the image coding appa- 
ratus; 

processing for decoding in frame units the cod- 
ing image signal of said pixel block; 
selecting more effective processing, process- 
ing in said field units or processing in said 
frame units according to mode information indi- 
cating in which mode the pixel block has been 
coded by said image coding apparatus, in field 
units or frame units. 
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^y^il/ItC^l/Tt-H^S 0 8 K:«fcoT«fc 0»£«« ; *ilHBgj&**J> 
(SB 9 ©*JS©»IB) 

@2 2it *f£BA<Dm9<Dnffi<»mm\zfrfr2>m&u^{tmw<Dzfay?m 
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nmtmmm^&m^ifrfz'&^fc&i 2 0 3 <h£«*.Ti>*. 7^- 

;Ph*Kj#ti^t§M 2 0 lRt;7l/-AI!)taMl 2 0 2©A*ig:KH Hj# 

AM^^^5^2^ji^i 2 0 5 t^ffii^nxv^. £7c, 

mzmmwi 2 0 1 u-LMiznmm 1 2 0 2©m*©ic:«^M 

1 2 0 3'\ai^-r ; i)^'Jil^^ai*7n^^#^ ; 5>^2^)#A^l 2 0 

snxus. «ui2o 7«a#<fc«i 2 0 3©«-9*fcLfcH«a«#saiHfc 

-5o 2 10H SB 2 1 2 0 5CiO : E- h*tf$g8 2 6 

KftoT7-r-^K»#»«6Sl 2 0 1 £fctt:7U-A»#««a51 2 0 2© 

Sfr#^ hJWl#8 2 9tt, Sl^fxSI!l 2 0 4tcJ:0 ; t- KM 8 2 6 
KftoT^-f-Jl'KifrSttfltWl 2 0 1 *fctt7l/-AtttI««l 2 0 2© 

7^-;wH»#*Mt»i 2oiii mmmmm^i 2 1 oRcm^* h)v 

i§8 2 9£flHvr;7*-JUH«K»#««*:fT^ ^-JUK^SBIHM^ 
8 2 4&&t}TZ>o 

7U-A»*»fllfiSl 2 0 211 JMHmMl 2 1 ORtflfo*'** h;W§ 
§8 2 9 ^ffl^T7 U-A«ig©*Si»l£*i«£fi : V»:7 I/- A^ffiiJB^m^ 8 
2 5^m^T?> e 

Sf§3^#*.gfcl 2 0 6TH KtiS«8 2 6 \Z®.^T7 << — )V 
d#8 2 4*fctt:7U-A^i»liii«M8 2 5©um*>«iRU» 
1 2 0 3^A^7T^)o 
tt^kfiSl 2 0 3T'H ^-KtflB8 2 6 *3«t^SflBl«fB^Srffl^T^ 
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itmmm^s 2 7 *«*wbu -if^r 211 £tB*j 

/tui 2 0 7it «#{bistfi«#i 2 1 1 z&mv&mw&mm 2 
1 0 zthtrtz* 

6RtflBl, JB2, fl53«D#A*l 2 0 4, 1 2 0 5, 1 2 06S«H5il 

3t?O«J0»A.«Jl 2 0 4. 1 2 0 5, 1 2 0 6 
£fflV*TH5**, SSI, »2«»A.»*fctt»3«»A«©^-r*l*-^f©*. 

(il 0 ©#ii6©^Si) 
El 2 3 *5£W<Dm 1 0 ©3«BO»*K:^3a»*W*«F^k««©^a y 9 

-■•7-f-AF«Hifl:»l 3 0 l&tf*^— A&JHbaU 3 0 2 

-#Hfc©W*fl:c»jfrrsfc»©— — ^HflWflrfBi 304 

2&^Z1 ffllillft^V— A^-ffcffil 3 0 5 i3i»&4S4'3©JBI^Oy^ <h, * 
ftypy^*lC J ftl36"J"'B : E— HWJfeffl 3 0 6 £&4l*.Tfr>&. 

# ^-m? ^ -)v vnmtu 1 3 o i Rzfjj7-w&7u-&ftmtm 1 

3 0 2®A*«ttt. v ^I«OA*ife*«)f 1 1 

3 3 3*x*i"*fc*osi2«]S^.ffli 3 o 8aue«sns. 

7^-;H««F#<b»l 3 0 4RtX— il*7U-AW*ft»l 3 0 5 ©A* IB 
Kite. -«:7ny#H*©fcfeWD»**fcfc©JB3tt**JBl 3 0 9*«E« 
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mi 3 0 4&zf-mm&7u-A>nmt&i 3 0 5©tb^#nr«, ^-s^ai 

fay 4-)\,}tttmk$t>l 3 0 4«— 17*D y i?gi^ 7^ Kf ftt'^ft 

M&(Dmmfrt>ffif&2titz2&7£7'u v ? 5-70 7^®tn 

2 1 tUT^-Hf'J^l 3 0 6:feJ:tfSf§l WWtlUI 3 0 7 \zXii^fl^>. 

ni^j#AgBi 3 0 7(1 ^-Kumi 3 3 s^zm^xtiv-y'uy^mm 

13 2 1 &*7-®{l7^-^H^Ol 3 0 l*fe«^7-ia^^l/-A 

nmt&i 3 0 2 <7)Vi-rn^twA*"r?>. 

j^^—^-tj, ^2^ASK1 3 0 8H ^E-Hif^l 3 3 3 KftoT^- h* 
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mm 3 3 s&ti^-m&yj— ^^nmtui 3 o i &tz\±ti y—mmyu 
tiy-mmy^-^^nmt^i 3 o ith ^-f^-Fiffgi 333^ 

^ 7-ia^7 l/-A?3Htfcg& 1 3 0 2 Tte. ST^E- Hfll* 1 3 3 3 *«F^ 

ftu x.\z%7-'7'uy?m&mm 3 2 i&yu-&ffim<D$i3iftmkLm 

S54««3.ffll 3 1 OtH ^E- Ftitfgl 3 3 3 fctSEoT#9-lMt:7-f - 
;i/F^-fbWl 3 0 1 ©m*Sfctt* 7-111*7 U—A«F^kfiKl 3 0 2®tB 
*£»WU «F^k*7-iiMft«^l 3 3 4 tUTHi*f 4. 

ff§3 3}#*.SBl 3 0 9te, HKMR1 3 3 3 KlftoTH+fcSStI 
T V V > 7* □ y ^ ^ t"J« C ± o T«» OBB & fll nfc 2 7 □ y 7 £ 
^•tij^nfc— tt^ay^Sifcl 3 2 2 i&rl7^ — ;p FflF^flsW 1 3 0 4ifc 

-mm&y't— ;umwmh 3 0 4&*. -m.y'nvpm&i 322^7^ 
—jiFmiz.nmthmjj'tz. — mm*? 1 3 0 5 -my* 

sg5«#*.gBi 311H ^E-Hfliai 3 3 3 \z^-D-z-mmmy 
nmtmi 3 0 4<Dmt>%.tz\t-mm&yu-j*nmt'&i 3 0 sc^&i 

^b??#{b-fil®#m-^l 3 3 5tLTffiW5 t 

jmmo)^- FiSl^oT-If^ Z?5)lW&(Dft^t$:'rtOZ\£\Z&K)- 
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*$m<DMWrC\Z* % 1 ~^ 3 1 3 0 7 , 1 3 0 8, 1 3 0 

9 £S&4, m5 3J#;Lg&l 3 10, 13 11 £/iH>TU£#, ^^©A^ 

#jx »tu #&a£>— 75 (D& b T & d <h *«T # 5 . 

1 1 (D^O^) 

02 411 *mW<Dm 1 1 WHigcD^^fC^^-Sa^m^k^SO^n ^ * 

HSft-^ft-r**— FflWfc^JJfcW 14 0 1. flF-^fc* 7— S7^f 
1 4 0 2, nmt-b?— Stffcfl^l 3 3 4d^7U- A^aiO*^*7— :7*D 

yi7mfo&m^i£?z>* : 7-M&7u-&mmk&i 403, ^^-mm 

W -Jl/ F8Wfc» 1 4 0 4, ^-^^--(1®^^- 1 3 3 5*^7 

—m7'ny?wi&&&^kir2>- mm^yv— L&mtMi 4 0 5£<i*_£o 

*7-lft7-f-;l/K«ffl:«l 4 0 2&tf#7-®«7U-A«-SMfcBBl 
4 0 3©A*fi!HwtiJBl«ieA«l 4 0 6**E«3n, -MiBlfe^ ^ — ;i/ Ftt 
1 4 0 4 RtfcnfiHfc? U— A^fcSB 1 4 0 5 ©A:feWwtt*g 2 £)# 
*.gBl 4 0 7/&*6Eg£ftT^S. — ^Htt^bfflJl 4 0 

zmstiy-m&yv-k.'&mt&i 4 0 3©m*«iicttSB3«j»AWi 4 0 

8^Sg$n, -fflaHi7-f — 4 0 4Rtfz:ffiMi:7U— a^ 

^{fcgBl 4 0 5©a*fl!Ctt*4«J»A»14 0 9*»EB$tlT^S. 

s. t-HttMflnsi 4 0H1 ftmtfty— m&mm 3 3 4^e># 
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y-mtHHD*- Ffcn 1410 **^fc-rs. 

m 3 3 4^7-Iii7^-iVFlWl 4 0 2i&tt*7-l«7U- 

A^-fkfB 1 4 0 3 ©Vi1*n^CA*T«. 

A7-ll7^-iH^POl 4 0 2H ^fl:*7-lil««^l 3 3 4 

tt-ff-ftWl 4 0 3(1 ^<b*7-Ili#(S#l 3 3 4*^7U-A*jiO** 

* ^ - y d y # mm. & twt-r £ . 

Sg3^#;LgBl 4 0 811 4 1 OlZttnXtJV-m&y-C-JV 

1402 (Dai^^fc^^ 5-mm7 u-a&^ku 1403 ©w* 

§ o f§2 3)#*-g&l 4 0 7TI1 BHfc©^— Klffg 1 4 1 OtCfiEoT— 

ttra*fciBflMB# 1335 tt-mmm.? * -)v yw^m 1404 
ia#7 1/— Aa-^-fb^ 1 4 0 5©vi-rn^cA*-rso 
-m*7-f — ^HWfttf 1 4 0 4th nmt~mmmn^ 1 335^ 

g&l 4 0 5 fSF-*fb-ttlHft(B# 1 3 3 5*67U- A«ii©*S-4t^ 

I4«f^l 4 0 9TH ; E— 4 1 0 C«£oT— ffiH«7>f — ;U 

KflWtSSl 4 0 4©ffi*£fc«^ffl®fc7U-A«^<fcaRl 4 0 5©lf»fn 

Mu -«H«t'b«-K*^bfUft»l 4 o iTa^bsnfc^-iHg? 
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***«)»«T?ttfB 1 » SB 2 <ZJ#*-SB 1406, 1 4 0 7tg3> ^ 
4 ^0#^.SP 1 4 0 8 > 1 4 0 9 £fflUTV>$^\ n^-*0*SflKffil/T 
"b PI— - fc*«T#S. 
(IB 1 2 OftlftO&tt) 

±E*1 0©*JB©»»"Trtt*5-^Py^H«fll*l 321*6 

»lfiOJg»T?tt-iilB*«# 1 3 2 2^£,7^-^h*¥<re^rt;-rSfr7 

3 ic^-r* i o (Dmmommtm-mm&mTzzru v ?x.zsm cmmz-?^ 
So =ni^-f v*)\s\t>mmmmt. m^z^tix^t^zfay^^mmz 

t! 3 2 2 tbT^-H^JjefflJl 3 0 6" *5<fctffBl««*J&l 3 0 7 \ZXi3 
^E— H^aSl 3 0 6 ' tt^n«/^ia*l 3 2 2^biS^ 

ISl«J#*JBl 3 0 7H ^E- H*« 1 8 0 0 tCSEoT— I^O y PM®. 1 
3 2 2*— ffilSift^^-^H^F^Wl 3 0 4' SfcltHi«7U- 
<fc»l 3 0 5' ©^m*»K:A*-r*. SB2«»A.»1 3 0 8H ^-FttfR 
1 8 0 0 ttoTt- Hfllll 1 8 0 0SZl«a4fc7^— ;UKW#<fca5l 3 0 

4' s&iir«i«7u-A^ft»i 3 0 5' ©vi-rn*tix*rs. 
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~mmmy^-)v mmtm 1 3 0 4 • 1 8 0 0 sara- 

ttllfc? A«F*WMB 1 3 0 5' tt, S-f^E- Hi»# 1 8 0 0 &$3HHfcU 
#i\Z-W.7~nyt7WWil 3 2 2 1^— A^ii©^^??F^-fkUtbl^J-r?)o 
H4«»Afll 3 1 OTH ^-Htfil 8 0 0t;foT-lIi7^-^ 

F«F*fc« 1 3 0 4' ©fflaSfcttHttilHfc? U-A«F#<kffl 1 3 0 5' ©ffi 
*S»jRU «F*fl2— «*fll^ 1 8 0 ltLTtB*"T*. I6 3«JS*J&1 3 

0 9«, ; &— KlfSBl 8 0 O^^oTmtf^^^lTVi^V^D^^^fiJgBt 

3 2 1 **7-:7-r— ^FiWfcBRl 3 0 1' Sfcfci* ^-WSkV U 

-a»<m:*i 302' ovi-rn^fcA^-r^o 

*7-®#7^-;H^^^b^l 3 0 1' JC^-^Oy^H&l 3 2 1*? 

^-r^>c ti^-mmyu-^^tui 3 o 2' \zt)7-7*vv2mmi 3 2 

l**A*3*lfc«'&te> *7-^nyd7®«il 3 2 l£:7U-A«|j6©3:i;«F 

ff§5 9]#;LB&l 3 11H ^E— h'tffgl 8 0 0llfot*7-It7^-^ 
^W13 0 1' CDtii*Sfctt* U-i«F§ftfiS 1 3 0 2' <D 

mti&myiLn^ikfi^-wmm^i 8 0 2 thTmt>-?z> B 
1 3 <D$mw&$&) 
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0t g5, ±|2mi 2©*«©»ttT«F*flsSnfc«F^fl:lBM*0*^k* 

2 4 ic^-r^w^ 1 1 <D&mtm-mm<DUftiz\m-n^*tti'T^z>. 
mmiz&^x. ^-vu^mm^i 4or tenmt-mmmmmi^^ 

- FtilfB 1 8 0 0 ^^b-t^SBft'T&S. 

% o ^-\i'&mtmfe&i 4oi* it. wmt-mmmmm 8 o i^e>-M 

MQ^e- K'WfS 1 8 0 0 *®.^iKtZ>* 

W, 1 1 4 0 6 tt» =E- H1f $S 1 8 0 0 i:ti£oT^t-liti§ 

18 0 1 2r-<ilS#7 ^ Fttt^bSB 1 4 0 4 Sfctt=lli7l/-A^ 
{bg&l 4 0 5 <D^~1FtlfrlZAtrtZ>o 

-mmmy * K**Wfc» i 4 o 4 tc«F*fl^ffiia»M i 8 o i **x* 
zwm&Viwrz- zii§7^aoti 4 o sfcawftz:* 

@&{I#1 8 0 1*67 U-Ai*(OSS-t^o f i'«t***HKt5. 
35 3«JS*.«51 4 0 8tt. ^E-Hfltai 8 0 OCtEoT— ffiBHfc'7*-Jl'K 
4 0 4 OU**fcftII«7 1 4 0 5©m7J©^ 

•rtifr&mviv&mtztiiz— mynyzmmi 4 1 2£LTttj;b-f&. 

m 2 «J#;LS& 1 4 0 7H -MiH^O^- Fffif* 1 8 0 0 l:'tfot??fft* 
7-iH»fi#l 8 0 2**7-®«7^-;UH«[^fl:ffll 4 0 2^fe«^7- 

4 0 3©^Wi:A*t5. 
AJ-I^-f-Jl'Hd^fcSl 4 0 2tii, OTflS*^-ia«OTl 8 0 

2**A#£nfc*^ f^t^-HM^i 8 o 2*e.7-r-;wH*tt-c* 
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m4®m?L&l 4 0 9Tte, =E— 8 0 0l:a?T*7-it7-f- 

h®, -ffiM^fcK^e-FMfltfjjeasi 4 o i ' -cm^t$nfe-MH# 

t^C<iEL< '&^<tTZ> Z. £&"?%Z>o 
(I14C^I©fI) 

mttttffi&Bl 9 0 1, 7W-AMTi@Ii®®SIi©iil©^ 
»*aH^* 7 ASUfS^PSSB 1 9 0 2, 028 ©tt*^«*ffl t^T 

«5Z2ia»«©^«ffiK:«i;T*e®*©H*ffl©w*&ft^"r*a[*^ft 

^1 9 0 3, 1 9 0 5, fcj£Lfc***m3JSt;T*lffl*©®m«£jr* 
W^-ffT ■SUtfllrOT'fbffi 1904, 1906, — ;P HMTW^ftSnfc 

nmtm^ty u-Am^x-nm^titzn^itm^itn^y^ -;u h/7 

l^-A^-K^J^b, ^-H'lt^&fcB^-rs^-H^iJ^l 9 0 7, K 

M*cj&i;TjMiira*flrf»i 9 0 4, 190 6r$T-mj]m^&wmz-&wwz- 

g&l 9 0 8 ^r^iATl^o 

%o M*\zmZftT^m^y'vv?ftmuiz&^Tm&(Dmmfrbffij&-gtiTz 
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7xf-;i/h*ii^fii^P^l 9 0 l fei;^7 l/-ABil^itgS 1 9 

o 2\t. nmtnMmnommcommm^^^) 1 9 o ofrz>WL&\tihmmm. 

s a cDia^^^'fb^iii^T^ * tzm </\y3 L >?2 ntz nm\$n^t 
m&£>wm*m-?o y4~)i^mmm^m^i 90 iTM2 9Aiiii 

&tz. 7U— Awmmttftm&ui 9 0 2TM2 9 B\z*vtznm$LW 

Offl*«©**^*^"t**. #J*-te* (B, C, D) tfi m. S. 

5, a"C&**#ttO. 2 5tt5. JWB«F*flS«S 1 9 0 4 Tte, MSMfcft 
3t»l 9 0 3 t«koTft^bfcM^twS^TaBia*A©lii*«*IHifi 

li^oji^Moss^^^^i"^^" (b, c, d) tfi (m, m, m) 
nh-Dtzm^. 028 <DtfLmftft&£ o n*k<titiMiffimAtfm t -v$>2>mmz o . 

9 5 5, &T~$>Z>mm$0. 0 5tt5. 3?ffi8F^{fc» 1 9 0 6 Ttt. 

9 o s\z^x^Ltzmm^m\zm^x&.BmmA<Dmmm^ 
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FJpJJgffil 9 0 7X11 ~7 <<— JIVm&X'mMi&ftftttWiM&M&Ltc 

9 0 8TH 9 1 5CfoT7^-Jl/^fif?f^b 

§191 6<tbTtB*-r^. 

IBM 2 0 0 1 . M«^-CDia^(DBmffi5 :r -^tC^^T7l/-A#firTa 
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swm(DMmmmottttftm&ffi£~? %7 u-2±mmmftJiimMU2 0 02, 
2003, '&^4ki$&<Dn^<km&m*%*&w&*%ik't2>&w&n4k&2 0 0 

U 2 0 0 5£» 2 0 0 5 iCtBfltLfcllfcS: "7 W — ;U Kli*ffi$MMH3SaJ 

200 ixi*7u-&mmmft*im&&2 o 02®t>wi:iji?wi:AAt 

&Sfl 1 WWplU 2 0 0 6 t , 2 0 0 3 fCA*>"f £Jl>2iIi3i<Z># 

ttVtm*WWXZ>&2WW7L&2 0 0 7 i^iATl^. 

»1«JSAW2 0 0 6T?H ^E-KflWll 9 1 SttoT^t'J 2 0 0 5 

ftfflNStf 2 0 0 1 Alffi*ffl»*»l3SEffl2 0 0 2\ZX+>-$-%>. 

7 4 -)V h*PSR«»*W3Effi 2 0 0 1 T'te, El 2 9 AlC^f SflMHb*** 

0 0 El 2 9 BlC^Lfctg^b^^n^Kfe^T, HlSCtfc^fl: 

®2«#A.»2 0 0 7T*H ^&-K1*#81 9 1 5C^T7^-J^ffiT 

6**»*ft)6»2 0 0 3»wA*T*. 
tt*^*je8R2 0 0 3Tlt 7^-;H 4 H*ffi»*W3i«S2 0 0 1 £fcte 

7 u— Aiiaiia^wM 2 o o 2-e^bfc^sp^fito^ : fl3^«ko, n 
c, d) a* <m. e. ao-e&ofc*^ 12 8 0 
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|i^02 0 0 4TH «*»#*3fe»2 0 0 3 CioT»«l/fcl* 
^tc*o*^Tiiimfit : &#^m^fc^^om^'fkL,, «^ffc«fc«#2 0 0 8 

JTT Hit* 19 15 :fe<ktfSf§, £ 2 «J«*.« 2006, 2007 

m2 9 A, H2 9BTtt«FW»*W*©«5fl«*tUTB, C, D 

(116 <D%%<M&1&) 
12 3 1 te#fgBj©|g 1 6 ©^Jfi©^«6tw*^^4iii««F^t»ti©^° ffH 
-Z?&£o RIHC*5V>T, EI 1 8 KljSTIS 8 ©^J6©?B«S* B2 7l:*t»14 

^0 7i? 2 3 0 lttHl 8©7-f-^F»*it*»8 0 1. 7 J - )V YWliz 
*|«S5 8 0 3Ti^n, ^D^ 2 3 0 2SS1 8©7l/-Aft««S»8 
0 2, 7U-A»*i«*8 0 4ti^n4. 7*-;UF»#*£«8 0 1 
&t)!7U-Aft*»S»8 0 2©ttWrrs»£^# HI, 8 2 9te^#*.g&8 2 

Sfc, 7"D»/i?2 3 0 3lii2 7 ©7 * — 1 9 0 1, 
1 9 0 3 Rtf**«flF#fc» 1 9 04A^ftt), ^^ 230 
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4 \Z7 U-AH*II»*»HE» 1 9 0 2. M^MfSl 9 0 5RIW*» 

#<t» 1 9 0 6 0 3 2 i:^D ^ 2 3 0 3 m$7u y * 2 3 0 4 £ 

; &-F¥iJ^SB2 3 0 5te> ^7^ 2 3 0 3&<fctf 2 3 0 4 0)\ht>tZ> 7 4 

JgUt— K^S^kT*— FWII2 3 2 1 tt§, 

^n»;?2 3 0 3&*tf 2 3 0 4 (Dmt}W\z7uy 2 2 3 0 3 35*^ 

2 3 o 4©a*-r*w<kBi««^*a^Wfc«#^.*fg2«)#Affl2 3 0 6 

HiMBa-g-fkW2 3 0 7i, 7 1/— A^E— KTlMIM^teSftfcfWfcHMMi 
§^^bt-5 7k-AfiI^2 3 0 8tmTViS. 7-f-;UH* 
*aWtS&2 3 0 7&t;7l^-AiP««^ta5 2 3 0 8 fc*W*AHJ*©«* 
*.ttffl«RfcE«bfc*3, fg4$)#*-gB2 3 0 9, 2 3 1 OT^-Hl: 

19 0 1, & cfctf 7 l/-A«*0t»*WHEW 1 9 0 2 \ZAJl £*X5o 

7-f — ;p HSXtt^MM 1 9 0 i43«tt;7U-Aiii^M^PSgBl 9 
0 2T7H tt#*l«^«niM*8 2 4 (8 2 5) K*tt*W*Hfc***Si*£ 
|s) C{4g*5 «fctX-tOSI5a©iB*©lil*fil*9l3ETS. 

03 3*5*1*0 3 4 J* 8 x SBJUIC^W^tlfc^ay^SSU 0 3 3 
*l*0 3 4 A»4»#*lfll^a*tlfc^°y^. 0 3 3B43<ktf03 4Btt^ 
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-p 4 — )V FmmmftftMltU 19 0 1 OTfl:***^*^ 3 3 B IC^ 

7 U- A®*tt$HHWSEaB 1 9 0 2 Til, ?3-5f fcM^HH^HI 3 4Bl:S* 

»sp$M&8H£8& 1 9 0 3, 1 9 0 5T11 7 W — 1 9 

o n$£if7U-&wmmftifim&&>i 9 0 2x^^Ltzmmmmmoj&^ 
m&v. &mttt&mm<Dmm&<Dtemfti5 : £&feTz>o (b, c, 

d) a* en. a. m 03 5^^-rw*»**«ko^^b»* 

I*AOl*«tfJlT?S65lt*li0. 7 5, eTS^>5i^«0. 2 5t^5. 
jB^ffi^^k^S: 1904, 1906 Tte, 5t^#*5&3£g& 1 9 0 3, 1 9 

^E-h*tf^2 3 2 1 tVT&jj-fZo 
m2WWZ.m2 3 0 6TH E-Ftif$g2 3 2 1 «oT7^-^F¥M 

mm^2 3 2 o thTihurz, 
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gMSO&^ft^E— Ffl)l«2 3 0 5 \Z&^TZfn y H 

(117 0>£lfi®7*flD 
H36S. *5£W(DW, 1 7 0Hlt®«tti:^«M(l%lillo7D t» ^ 
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